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The Applicability and Usefulness of
Emergency Department Syndromic
Surveillance Using a Computed Data
Source for Epidemic Keratoconjunctivi-
tis and Meningitis

Doo Hwan Lee, M.D., Jung Hwan Ahn, M.D., Sang
Cheon Choi, M.D., Gi Woon Kim, M.D., Young Gi
Min, M.D., Rae Woong Park, M.D.}, Yoon Seok Jung,
M.D., Joon Pil Cho, M.D.

Purpose: This study was designed to evaluate the applica-
bility and usefulness of emergency department (ED) syn-
dromic surveillance using a computerized data source for
highly contagious, public health related diseases such as
conjunctivitis and meningitis.

Methods: Between Jan 1 2007 and Dec 31 2008 we con-
ducted a retrospective, observational study through consec-
utive enrollment of individuals at a university hospital with
an ED census of about 156,000. ED patient data were
obtained from a computerized data system, the National
Emergency Department Information System (NEDIS).
Predefined symptoms including red eye, eye injection / dis-
charge / itching, headache, nausea, vomiting and prede-
fined signs such as fever comparable with conjunctivitis and
meningitis and ED discharge diagnosis were used as data
for syndromic surveillance. Data about spinal tapping were
used for agreement analysis.

Results: We enrolled 714 patients for ED syndromic con-
junctivitis and 1,889 for ED syndromic meningitis during the
study period. A positive correlation was demonstrated
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between ED syndromic conjunctivitis data and national oph-
thalmologic sentinel survey data (Pearson correlation =
0.696; p<0.001). The agreement (kapha value) between
ED syndromic meningitis using chief complaints and ED
discharge diagnosis and ED syndromic meningitis using
chief complaints and spinal tapping order was 0.665
(p<0.001). Real outbreaks were recognized 2 to 4 weeks
early by both ED syndromic surveillance of conjunctivitis
and meningitis.

Conclusion: ED syndromic surveillance methods are applic-
able and useful for surveillance of conjunctivitis and meningi-
tis. Further study is needed to clarify the effectiveness of ED
syndromic surveillance and the likelihood of early recognition
in highly contagious public health related diseases.
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Table 1. The average number of epidemic keratoconjunctivitis
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Average number of patients/ Week

ED* syndromic surveillance
Gyeonggi provincein NOSS'
Country in NOSS

18.73+33.35
25.65+39.43
25.09+35.40

* ED: emergency department
T NOSS: National Ophthalmology Sentinel Survey



376/ hetSsoISSIXl: M 21 & H 33 2010

T 7 , H et A 1,8899 0l ST W A7 Ao WA kA E Fat @A 25.7£39.40]
Fds ]‘ﬁﬂ"ﬂ 45} AAA A E A dol (FHtxF Qon, FH Ha A9 A o A4, 25.1F
Hih & 22.6116.64), FA7F 50.8%%2H, TFT 7 3549tk 79 °olF P 1.9+5.60|l o, 7Y o] F
]‘ﬁoﬂ o T W BT dol (B L EFE Het + 2 2FHA2}F(moving average + 2SD) ©]AFe] 3t

Hxh) = 8.919.54, ¥A7F 61.5% % o A7 dAS A= & SI?J_OIME}(Table 1) (Flg 1)

=
Akt S g o149 4 0

2. 3T ZAHO| QJall 2FE EXS0f CHSH AlA 78 e
= = U N I2 US| W=7t S7h e (Fig. 1).

e PEREE 2) f4ate

20079 1€ 1958 12€ 31974 1d &< 44 5 20089 1€ 145 12€ 31¢497HA4 1d s €449 9
T Al kA Hat S 2.056.79 0%k T T ST A HeEne Ak 3.916.6%01910H, 7
2532 74 HAS B R} 187133401903, = d o]F HdZ 4.0+6.01013l 0, 7Y olF Fd + 2

A B
30.001
2 75
=
[}
1
=
S F
2 2 20.004
ESO 1%
_9 g
£
8 251 3 1000
0- MMMWMMJH LLMJMW 0.00-
T T T T T T T T T T T T T | | T T T T T T T
119 224 41 58 &11 7A7 822 923 114 127 142 124 223 4/3 58 612 716 820 924 1029 122 16
Date 2007 2008 Date 2007 2008
C
120 4{
100 f

= ED syndromic keratoconjunctivitis
80 = 7-day moving average+2SD

50

40

2 bt

RO S .

|

SR2I5588 Y838 E ek
= = = =
= -t A O F 0 00 KN DD 0O O — dd
2 202 Qe o0 2990 Or o o T
M~ P~ P~ M~ M~ I~ ~r~ P~ P~ P~ I~ P~ I~ I~~~
o O O ©C O O oo o o O oo O C oo
o O O O O O oo o O O OO0 O O OO
Al O O O A O Y O O O A O O Y

Fig. 1. Patients number of ED syndromic keratoconjunctivitis. (A) ED syndromic keratoconjunctivitis, (B) 7-day moving
average of ED syndromic keratoconjunctivitis, (C) Early recognition of possible outbreak in keratoconjunctivitis
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Fig. 2. Patients number of ED syndromic meningitis. (A) ED syndromic meningitis, (B) 7-day moving average of ED syn-

dromic meningitis, (C) Early recognition of possible outbreak in meningitis
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Table 2. Correlation between ED syndromic keratoconjunctivitis and the results of national ophthalmology sentinel survey

Pearson correlation p-value
Keratoconjuctivitisin Gyeonggi province 0.696 <0.001
Keratoconjuctivitis in country 0.705 <0.001
Table 3. Sensitivity, specificity and kappa vaue in ED syndromic meningitis
Sensitivity (%) Specificity (%) kappa value (p<0.001)
Standard* surveillance 69.5 98.0 0.665
Control " surveillance 62.9 97.9

* Standard: chief complaints and emergency department discharge diagnosis (ICD-10 code) were used as data source
T Control: chief complaints and spinal tapping order were used as data source

Prodromal
symptoms onset

Release gt

Number of cases

Severe iliness

Days

*t = time between detdction by syndromic (pre-diagnostic) surveillance and
detection by traditional (diagnostic-based) surveillance.

Fig. 3. Rationale for early detection in syndromic surveillance.
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\ Transferring i Transferring /
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Central server
database

|

Discriminating algorithm of syndromic surveillance

'

:> Recognition for specific syndromic cases and
counting the number of cases

)

Daily database storage of the number of syndromic cases and
total number of patients admitted to sentinel hospital

;

Automated detection of abnormal signs from
each syndromic data

|

Automated statistical analytic algorithm

syndromes / emerging infectious diseases

new algorithms  about other

Adding

l Excess number of cases above normal range

Red flag

Fig. 4. Automated syndromic surveillance system based on the emergency department.
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