
Introduction Timely and sensitive outbreak detection is the highest priority of surveillance. Early detection should enable officials to quickly focus limited public health resources to 
contain outbreaks and thereby decrease morbidity and mortality. The system should be simple, flexible, and acceptable to providers with minimum extra-burden. Objectives This study 
aimed to evaluate the ongoing respiratory syndrome surveillance for its detection capability in facing SARS challenges and to investigate how public health administrators utilized SARS 
surveillance data in daily decision-making. Methods The evaluation methods of surveillance modified from CDC in Atlanta and WHO through team efforts. Cases reported to respiratory 
syndromic surveillance were compared to SARS and to National Health Insurance (NHI) information for “Atypical Pneumonia” to determine the “sensitivity” of the system. Reported cases 
to the syndromic surveillance were compared to chart review to determine “specificity”. Trained interviewers conducted structured interviews of end-users and providers to determine 
usefulness, and acceptability of the current SARS and respiratory syndromic surveillance systems. We report recommendations for future improvements. Results Among 112 reported 
acute respiratory syndrome cases from Jan.1st to Aug. 5th of this year, 26 of them found etiological agents, including 4 SARS cases, 1 case co-infected with SARS virus plus 
Mycoplasma, 3 TB, 3 Klebsiella pneumonia and 2 Streptococcus pneumoniae. Therefore, 5 out of 664 probable SARS cases (0.75%) were captured in this respiratory syndromic
surveillance system. Most physicians began using the SARS surveillance system after the closure of HoPing Hospital on April 24th, 2003.  The first SARS case traveled from China to 
Taiwan close to the end of Feb., 2003 was reported on Mar. 10th and this case did not utilize the respiratory syndrome surveillance reflecting the low sensitivity of this existing 
surveillance. The first case that respiratory syndrome surveillance picked up SARS cases was another patient reported on Mar. 17th. In other words, before the first SARS case appeared 
in newspaper, the SARS case was not detected through the existing respiratory syndrome surveillance. Interviews revealed most physicians do not like to report through syndrome 
surveillance as it is burdensome, difficult to use without sufficient and useful feedback. They note they have to enter the same information many times for different purposes including: 
patient records, National Health Insurance, laboratory tests, CDC in Taiwan, local health department and other needs as it arises. Furthermore, the same information gets entered 
multiple times at multiple levels. On the other hand, the updated newly reporting SARS cases and laboratory results on SARS-CoV RT-PCR were two major data that health 
administrators needed in-hand. Therefore, web-based reporting and day-to-day medical follow-up form were immediately designed and implemented for the first time in Taiwan during the 
peak of hospital associated SARS cases. Conclusions The respiratory syndromic system in Taiwan before the outbreak of SARS was insufficient for SARS surveillance as it was 
cumbersome, insensitive, not used and did not provide useful information. However, modifications can be made to make a much better system. These include integration of laboratory 
results, clinical data and epidemiological investigation, as well as, different surveillance systems (sentinel physician surveillance, school-based absenteeism surveillance, health care 
worker fever surveillance, nursing-home fever surveillance) using HL-7 system to detect unusual outbreak of emerging infectious diseases. We also initiated our innovative hospital-based 
chief-complains-oriented syndromic surveillance in the Emergency Dept. to establish a “surveillance net”.  Our future direction is to pilot such a system in Taipei hospitals for the coming 
winter season when SARS/Flu epidemic would occur.

Case Definition in Acute Respiratory Syndrome and SARS in Taiwan
A. Acute respiratory syndrome
1. Age > 5 years old,  and
2. Acute onset of cough, hypoxemia, pulmonary infiltrates, pulmonary edema  with unknown cause occur in 

communities, of < 3 wk duration in a severely ill patient
B. SARS

1. WHO case definition before May 1st
2.SARS-Cov RT-PCR (+) RNA after May 1st.
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ABSTRACT 

SPECIFIC AIMS
1.To evaluate the ongoing respiratory syndrome surveillance for its detection capability in facing SARS challenges 
2.To investigate how public health administrators utilized SARS surveillance data in their daily decision-making.
3.To establish an “integrated” sentinel hospital-based syndromic surveillancebased on symptoms/signs to timely 
detect any possible outbreaks in Taiwan in the future because Taiwan has too many travelers coming back and forth 
between China/Hong Kong and Taiwan.

CONCLUSIONS
1. Respiratory Syndromic Surveillance was capable to detect 2 outbreaks due to Chlamy. pneumoniain May (n=7) and Sept. 

(n=4), 2002 but it was less sensitive to detect SARS in 2003 and Flu-like illness, comparable to Sentinel-physician 
surveillance.  Elderly (>60 y/o) in 2003 were involved more in resp. syndrome cases than those in 2002 and many other 
unknown etiologic agents need to be identified. 

2. Timeliness of SARS case reporting, assessment need to be more efficient.  The specificity of SARS surveillance waits for 
rapid lab. detection of SARS-Cov antigen in the future. 

3. Two key public health decision makers do care about the no of new SARS cases coming up each day and whether we had 
successful nosocomial infection control in certain hospital-associated outbreaks. 

RESULTS

FUTURE DIRECTIONS
Integrated Influenza Virological Surveillance Systems in Taiwan
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Background
1. Many epidemics of emerging infectious diseases with unknown etiologic agents occurred since 1967. 

2. Although 8 syndromic surveillance systems, including: (1) acute diarrhoea syndrome, (2) acute haemorrhagic
fever syndrome, (3) acute jaundice syndrome, (4) acute neurological syndrome, (5) acute respiratory syndrome, 
(6)acute dermatological syndrome, (7) acute ophthalmological syndrome, and (8) acute systemic syndrome have 
been implemented nation-wide in 132 hospitals/ medical centers in Taiwan since July, 2001, no evaluation study 
had been done to improve these systems until the outbreak of SARS occurred in 2003.

3. Early and timely detection of cases with unusual clinical manifestations or epidemiological characteristics in a 
surveillance system becomes the first important step in preventing social panic caused by an emerging infectious 
disease such as severe acute respiratory syndrome (SARS) or novel influenza virus subtype(s) in many parts of 
the world.

4. The outbreak of SARSoccurred in Taiwan, March – June 2003 and resulted 346 confirmed SARS cases and 73 
fatal cases(CDC in Taiwan, Republic of China, <http://www.cdc.gov.tw>).

•Sentinel physicians surveillance
•School-based absenteeism  surveillance

Quarantine Fever Patients

•Physician-based passive surveillance
•Health-care-worker fever  Surveillance
•Syndromic surveillance

Hospital-based

Community-based

Laboratory-based

•Virology surveillance: SARS, Flu
• Other Microbiological Surveillance
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Comparison of Age Distribution of Cases in 4 Major Syndrome Surveillance in Taiwan, 2002 vs 2003
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Viral Etiologic Agent of Acute Respiratory Syndrome in Taiwan, June 2000 - Sept. 2003
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Web Reporting of SARS Cases in CDC in Taiwan 
Demographic Data

Web Reporting of SARS Cases in CDC in Taiwan 
Contact Tracing

Web Reporting of SARS Cases in CDC in Taiwan 
Underlying Diseases

Probable Cases
Dead Cases

Survival  Cases

SurvivalDead

Source: CDC,Taiwan,2003
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Imported SARS Cases through Travel
The Geographic Distribution in the Residential Areas of 

SARS Cases  in Northern Taiwan
Epidemic Curve of SARS in Taiwan,  

Feb. –June, 2003
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Comparison of Influenza-like Illness in Sentinal Physiscian-based Surveillance vs
Acute Respiratory Syndrome Surveillance in Taiwan, 2000-2003

Fig. Evaluation on Timeliness of 4 Major Time Intervals (Dis. Onset to 
Clin. Dx, Onset to Reporting, Reporting to Advisory Committee Evaluation, 
and Onset to Discharge) in All Reporting Cases through SARS Surveillance 
System in Taiwan, Feb.-June, 2003 
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joint pain, ,urticaria, skin rash, others, toxicologyAIR

Dysuria, , hematuria, anuria,, edema, flank pain, others,
Nephr

o

focal weakness, seizure, consciousness change, headache, coma, numbness, othersN-P
Epigas., h_ache, jaund., abd. pain, hematem., t_stool , nausea/vomit, diarr., b_diarr.GI

chest pain, .SOB, cold sweating, palpita, dyspnea, C_oppression, syncope,
flushing

CV

cough, rhinorrhea, SOB, dyspnea, hemoptysis, chest pain
rhinorrhea, red eye.sorethroat, sneezing. myalgia, headache
Rash, vesicles, Eruption, purpura, papule, reddness/ heat
drowsi., coma,h_ache, seiz., dizzi., vomit., f_weak, conscious., 
blur_vis.
flank pain.hematuria, dysuria.anuria
Jaundice,anemia, purpura.vomiting, abd. pain.diarhrea, diarrhea-
bloody
.anemia, jaundice.purpura, lumps. lymphadenopathy, anuria
.joint pain, backache.focal pain

Respiratory
Flu
Skin
CNS
Nephro
G-I
Hema
AIR

Fever

Symtoms for Syndromic Surveillance


