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Influenza and Enterovirus are two of the most ingoarinfectious
diseases in the real-time surveillance system inwdma Effecitve
reproduction numbeR) is defined as the expected number of secondary
infectious cases generated by one primary cas@ ianére susceptible
population. It is a measure to evaluate the sgvefitthe spread of an
epidemic. While many statistical methods of estingatR have been
developed during the past decade, routines of astigiR have not been
available in most of the syndromic surveillancetsysor in commonly
used statistical software packages. Whether Rh&s valid for the
real-time description of the severity of influenznd enterovirus
epidemics using regular surveillance database iwararemains to be
evaluated. The purposes of this study are (1) tonate the real-time
effective reproduction number in Influenza and Emeus and to
evaluate the performance using the database rggutanitored by the
government in Taiwan: (a) national disease notiéalsease surveillance
system (b) real-time outbreak and disease surmeglaystem (RODS), (c)
laboratory surveillance system, and (d) claime@ adtemergency rooms
and out-patient services from the Bereau of Natidtemlth Insurance,
and (2) to develop a user-friendly macro programh documentation for
estimatingR.

The results showed that the estima®dsing the RODS and using
the claimed data of emergency rooms and out-pasenvices from the
Bereau of National Health Insurance are more stahln other

surveillance systems. The effective reproductivenlmers performed well
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in describe the severity of the spread of influead enterovirus, it was
also sensible for policy intervention. On the othand, the estimate
using national disease notifiable disease surveda system and
laboratory surveillance system were not stable tdumsufficient daily
number of cases.

The R values estimated by different systems may not be
synchronized. There is no significant time lag keswthe time trends of
R estimated by the RODS and by the claimed data éwmergency rooms
or out-patient services, evaluated by cross cdroels. The trend oR
estimated using national disease notifiable disesaseeillance system
was in average one day lagged compared to oth&msgsven through
the smoothing. Th&® estimated using laboratories system was ten days
lagged compared to those using the RODS influemzie only (ICD9
code 487). The study has developed a user-friel & macro in
estimatingR using Wallinga and Teunis’s method; this macroved the
users change parameters such as distribution iaf gegervals, separately

analyses by age and regions.

keywords effective reproduction number, influenza, entenawir

syndromic surveillance
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B AKX > #4584 % AR 4o F B X taipei~ north 4 438 » $74%

R o

" SAS - [VIEWTABLE: Data Ili_rods_all]

B BEE HEE #E0 TEO THOD BEARD \Een HBo -8 %
Al VD E8REERD - x B EEA=HREEEe

Explorer admit dste | _FREQ | taiped | north [ center | south [ Tan | eazt ~
Contents of Data' 1 2009-01-01 362 113 5 70 E 74 o
2 2009-01-02 319 98 46 70 45 50 9

i 2009-01-03 76 128 40 75 52 64 a
(SR 4 2009-01-04 473 150 A1 98 7 59 4+

Lt 5 2009-01-05 345 B &7 i 3 7 ]

f 2009-01-06 344 97 44 7 45 55 11

7 2009-01-07 35 77 58 71 k] 7 11

g 2009-01-08 325 98 53 7 45 46 10

] 2009-01-09 nz 78 45 51 49 50 9

in 2009-01-10 87 106 74 86 50 53 a

11 2009-01-11 484 176 7 7 fi4 82 10

12 2009-01-12 386 125 Al 87 51 57 5

13 2009-01-13 399 124 47 79 58 78 13

14 2009-01-14 337 88l 65 57 it] 52 9

15 2009-01-15 391 129 £5 70 52 59 f

16 2009-01-16 385 109 72 79 57 52 5

17 ANNa-N1-17 453 131 75 an AR TR mn

1.2 Output: AR TR & » $ATERKX - 2 ER G U SASEH
¥ B R A% FHEAA L E M & -

1.3 Gamma.sas Gamman-#h z RS 2K > b Eas Ex£K
P % 2z Macro -

14 RO.sas R 2K - FaasiiAioig -
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F_% s BHSHERE

FMATSASER A - A ROsas X E @4 T -

% SAS - [RO]
@ﬁ?@ REE WE0 TAD BIR AEERAED REW RHEAW -a %

~/| M DEE 8b fE2Eo B 2XO0@

. 1 libname Data 'D:ARO\Data’;
. . libname Output 'D:\ROVutput';

feinclude D:ARMGamma.sas';

% Garmma Source=IL1 RCDS_all,
Date=admit_date,
Var=Taipel,

9 Mean=3.6,

10 STD=1.6,

L] lag=7,

12 Smooth=7,

13 outdata=ILI RODS_RO);

14 run;

B Results @ Explorer [ Output - SR | ) Loz sransy | (A Editor - Mntedt [[Fro

Lutnzave complete ED CiDocuments and Settingshuser Lunl6, Coll

AR EH & T wE WA 1 B w 0 Ag k€ 4 D\RO\Date

Bl EM R wRERA LB T 0 A% E 4 D\RO\Output
2.2GammanythZ REMGHZAZTETHLE > wRRA LE T &
#.5)2% € & D:\RO\Gamma.sas

2.3E & % #%:

%Gamma(Source=,Date=,Var=,Mean=,STD=,lag=,Smoothdata=
)

Source R EK LA F B SASEMEKRX > wREHA 1.1

A4 4 ILIL_ RODS_all
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Date: R 7 BHERA  FHBMEA wHHRALL K
§5.15] 2 admit_date
Var: B HmAR BEARFTHER > wFRA LL Kislh
4 b & (Taipei)ys B 2% A -
Mean: 7% % serial interval-34 % > 3% 4 R, serial intervalz
WA 0 RIHRE A 3.6
STD: 5% % serial intervak® £ £ » 3% 5 R, serial intervalz 3
B - REBIR T A 1.6
Lag : J& & % & A serial intervaklk & » 3% 4 R, serial intervalz
WA RFBIRE A T
Smoothing ## TR ST H s %% T4 0
RERBITHEG T - KBHIRTH T RES T
OutData #iih Fk4E 445 > g & SASE M EER > W3R

B 1.2 K§4% ILIL RODS_RO
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=% oHE&ER

ZRXBEE > L%Gamma(Source=ILI_RODS all,
Date=admit_date, Var=Taipei, Mean=3.6, STD=1.6sTadsmooth=7,
outdata= ILI_ RODS R® ] -

BIBAXPATEREHEE 1228 E T & » KA EHS
3% & % D:\RO\Output:

By th 4% % 4o 2.3 2 outdatask € » AL #6515 A ili_rods_r0» &%

ko T -

BEE

EEE REED WA FNEEW IRD HEAD

Qt=-Q @F Pu=s [awx [E
83 D) |25 DARDVOutpt ] v B sz
. - . 1 T ﬂ;mdsxﬂ .....
EXRERKIfE A e
§ (S

) ERAIRRRIAFI
6 RERERERR R RS
el FREEEEME

B N A

32 pERCLLWEEE bR p o TE (1)FHE%RE 4
Bl 2.33% & % Date4 18 > (2)8 8 4% A 4w 2.32% € % Var %18
A > QREMBE * gt £/ A Var #1824 R _lag¥a# A"
AFPIRE Var IR L 455 Taipei> Lag#E % 7 B b h %R %
Taipei_R_7 (4) F#H R4 2 RAFE ik 244" Var 1B %
# R lag4 A #{d Smoothing™ K &.47]2% &£ Var 4 18 £ #% & Taipei-

Lag #1& & 7 > B by & % 78 & Taipei_R_7_Smoothing
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%, SAS - [VIEWTABLE: Output.[li rods f]

B RO BEE BRD TED BHO B0 BB BEE HE
/| vileE&ARerox EA=RERES

Dok | Tapei | el R7 |Taipei R 7 Smoothing] A
[ | oo 113 20EN0ES  Q0CEMEES: a

7| o B LML 2I0MEENS

_ 7 o 18 0MMSHEE 1 TAITRRA
4 £ oumom 19 0B 15SIRTOEN |

1 pods ) 5| oS B 0N 14T

£ | oumenm 0 OLUTRNEES 1 360MIBE

7| oum TSSO

g | ouen B LM 11

7| oysnm B OLBBIES 1 OSASENS

10| 00nm 106 LORDAOIS 1 LISTIB6AS

0| AL 16 0WHEIL 1 LI6TIORe
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serial interval Z 3,84
serial interval:
7 % : primary casefi secondary casi) 4 B R fg o 12
3425/ B ] ¢ primary casefl secondary cas#) 34 45 i B
fel Fal i o
12 2 primary caseil secondary cask) 2 % 85 i i a2 A2
% A 7T A5 X 4 © primary case® secondary cas# & K T AE %
B R R
RFF P IRA Z PR ~ AR E SR KT AE R B JE BRI 15 B

#%(3.6,1.6,79° B% 4 £(3.7,2.6,15) -
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