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Seasonal Influenza Surveillance Using Prescription Data
for Anti-Influenza Medications
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SUMMARY: Surveillance is critical for both early detection and a timely public health response to infectious
diseases. Electronic information systems have been widely adopted by pharmacies in Japan. The aim of this
study is to evaluate the feasibility of using prescription data for influenza surveillance in Japan to facilitate the
development of a daily reporting system. This is a retrospective study using questionnaires mailed to pharmacies
in Sakai City, Osaka, Japan in October 2007. The total number of prescriptions for oseltamivir and zanamivir
and the number of influenza cases reported by sentinel surveillance in Sakai during the investigation period
showed excellent correlation, with a correlation coefficient of 0.954. Further analysis showed that the data from
as few as eight pharmacies result in a correlation coefficient of 0.9. These results demonstrate the feasibility of
such a system and that pharmacy prescription data are a very useful indicator of sentinel surveillance for influenza.

In Japan, the sentinel reporting of clinical cases of influ-
enza-like illness is mandatory as part of the National Epide-
miological Surveillance of Infectious Diseases (NESID); the
data are officially published 2 weeks later (1). Oseltamivir
and zanamivir are approved for influenza A and B, and
amantadine is approved for influenza A. The prescription rate
for these medications was estimated at approximately 60-
80% in 2004/2005 and 2005/2006 (2-4).

Approximately 60% of outpatients receive prescribed medi-
cations at pharmacies outside of hospitals or clinics in Japan
(5). Many pharmacies convert prescriptions to electronic data
to calculate medical bills and for daily inventory control.
If these data can be used for influenza surveillance, a daily
reporting system would be possible. The objective of this
study is to evaluate the possibility of performing influenza
surveillance using prescription data for oseltamivir and
zanamivir. We investigated the acceptance of this method by
pharmacies and also determined the feasibility of designing
a surveillance system using available data.

This is a retrospective study using questionnaires mailed
to all pharmacies in Sakai City, Osaka, Japan on 15 October
2007. The questionnaires evaluated the capacity of the phar-
macies, including the total number of prescriptions received
per day, the existence of an internet-based system and the use
of an electronic billing system. The number of prescriptions
filled for oseltamivir and zanamivir per week between 4
December 2006 and 29 April 2007 was requested. We ex-
cluded amantadine from this study because of the difficulty
of distinguishing its use for Parkinsonism from its use for
influenza A based on prescription data.

The number of prescriptions for oseltamivir and zanamivir
was compared with the number of influenza cases reported
to the sentinel surveillance system in Sakai during the inves-

*Corresponding author: Mailing address: Field Epidemiology Train-
ing Program, National Institute of Infectious Diseases, 1-23-1
Toyama, Shinjuku-ku, Tokyo 162-8640, Japan. E-mail: makiko24
@nih.go.jp
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tigation period (6,7). The sentinel system is a part of NESID.
There were 273 pharmacies and 28 sentinel sites in the city at
that time. The numbers of pharmacies per population were
1:2,500 in Japan and 1:3,000 in Sakai. The numbers of senti-
nel sites per population were 1:25,400 in Japan and 1:30,000
in Sakai. The correlation between the number of prescrip-
tions for oseltamivir and zanamivir and the number of influ-
enza cases was measured using the Pearson product-moment
correlation coefficient. To estimate the minimum number of
pharmacies required for a sentinel surveillance system using
prescription data, we used a bootstrapping procedure.

One hundred fifty-eight out of 273 (57.9%) pharmacies
responded to the survey. An internet-based system and elec-
tronic billing system were available for 134 (84.8%) and 150
(94.9%) of the pharmacies, respectively. Prescription data
were available for 152 of the 158 (96.2%) responding phar-
macies.

One hundred twenty-four of 152 pharmacies (81.6%) pro-
cessed prescriptions for oseltamivir and zanamivir between
4 December 2006 and 29 April 2007. A total of 7,262
prescriptions for oseltamivir and zanamivir were processed,
and a total of 5,775 cases were reported during the investiga-
tion period (Figure 1). The correlation coefficient was 0.954.
Fifty-four percent of the total number of prescriptions was
reported between 19 February and 18 March 2007.

In order to estimate the number of pharmacies needed to
obtain a significant correlation, we used a bootstrapping tech-
nique. Figure 2A shows the average, median, and 95%CI of
the correlation coefficients with the numbers of prescriptions
for oseltamivir and zanamivir and the number of influenza
cases when the number of pharmacies was 1 to 40 as deter-
mined by a 100,000 times resampling method. For example,
when any eight pharmacies are selected randomly 100,000
times from all 152 pharmacies, the correlation coefficient
among the prescriptions in the eight pharmacies and the num-
ber of influenza cases was 0.905 on average, and the 95%
CI was 0.743 to 0.976. Figure 2B shows the distribution
of correlation coefficients with this *“100,000 times” method
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repeated.

This study demonstrates the feasibility of such a system
and that prescription data can be a useful indicator for
seasonal influenza surveillance. Most of the pharmacies that
participated in this study access the internet and use a com-
puterized medical billing system. Approximately 80% of the
pharmacies processed oseltamivir or zanamivir prescriptions,
which were distributed throughout the study area.

The results also show an excellent correlation with the
riumber of influenza cases reported to the Health Department,
so surveillance is likely to be sensitive and representative of
influenza patients who seek medical care. Determining the
number of pharmacies required to obtain useful surveillance
data is an important consideration. Despite the varied size of
the pharmacies in this study, we found that the minimum
number of pharmacies needed to obtain a correlation greater
than 0.9 with the number of influenza cases averaged eight,
which represents about 3% of all pharmacies in the study
area. )

One limitation of the study is that we adopted the NESID
data as the standard. We used the percentage of prescriptions
based on the total number of prescriptions in Japan as the
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percentage of influenza medicine prescriptions for Sakai
because there was no official information available. The
response rate for the questionnaires was only 57.9% in spite
of a reminder letter sent by the Sakai City Pharmaceutical
Association. We have no information about pharmacies that
did not respond to the survey. The usual treatment course
with oseltamivir or zanamivir for influenza is 5 days, and we
assumed that the number of prescriptions was equal to the
number of cases. In January 2009, the National Institute of
Infectious Diseases (NIID) reported that more than 98% of
tested HIN1 influenza virus was resistant to oseltamivir (8).
The number of prescriptions of oseltamivir might be influ-
enced by such an environmental change. These limitations
will be addressed in future research on the development of a
surveillance system.
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Fig. 1 Reporting rate from corporate pharmacy prescription surveillance
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Fig. 2 Reporting rate from corporate household/ individuals for the monitoring of health condition

Reporting Rate (%)

1008

oox

0%

70%

508

SO%

40%

0%

.9

L R L e e AL R ARl
P _—
S g P @ R R O \fb d"@ <\ «0 'I* x \" N \\b’ \s » ,fﬁ’ WA

i o *‘ Caltal
SIS «?o@‘?‘ «é"’ «;ﬁﬁ @{@f Ky
Date

WA ENLBEICE, REOLEN . T0BIZ, ZHLTHS 24 BELIAICHE - B8R 2 S

KRERFRE R EOHLBEBOEEIZE, 170 L7200, GEE D LLEIICEY. TEROBHED

WD B WIIKIEEOFRBE A SN A THEM AT e D %,

{, FOERTREMEY, F/-, BHARBLAL
XIZRMICHERTAHEAYEECH L L BN
2. BACEEMIEY — AL T R

BRALEEBUE Y — <4 5 ¥ ADOF AR SRR
BUYIEY -4 5y RAEFELTHA. MAT, BAD
ETORF - ARBEFBEFSML TWH 7201,
BEAMESELIEICHESLALEbNRD. BEY
RHEPoBEE R, LBBRECHENRS

3. RAHERY—RLT R

2008 EBEDEESERIILETS78% TH Y, A

—5C, HB{LFREZEMTE L0, BFE TR
LE7rara—-spREIN TS0, B
EHETLERIIBVWTHGLET PayEa—yH
FHShTOLZWEAICIEEMLARN TERT AL
iEc&ERw,

LaLids, FANFRBIANHMSBELZ LD
O, MEOEHHFFEERET LI LICL- T, HIEH
EBRVWTII 0% BEOERSMMEsN AL L

5, BEMICRANOABRZIRIEIERE VL
R sz, BELAREFRET AV AF AL LTI

FERTOMFEBRICLEF—NL TR, RE
ke & BT TIRIEWERBH TOSZRE v it
THIENHEL FOD, EEBRE COEREY—
NAFG AL D EYVIEBIE, ${OAOFE= S —
TELHLHFEND.
HEMLAROBAIIE, BIC VAT ABENETL
TWVBESHI, =45y RERICE L TR
g4, ThADO&ESRY. 4, BESEL,

FR214E 5 A208

HEThHbERbRI

FHEBY —~AL 7 AORROME AL, ESHIC
HEOLY =L T ATHWEDIZ, BELEMLL
BOMVEDLERCHESOFETE NI VETH
A RERMIE BELSEIEMLAY wihbiE
LAV THNEDOY - 5V RBBFEERS 2P0
Ll AR ITTbR o

4, FREREY—XAL 5 A



242 KH. HR 1t

HadEmxy, BEEThAbhTwbA0T, HBEHE
WOV -RL 52, HCOANOFED Y —
FTHIENTELDIIHRNTH B,

HEML R & FARFTROWENR TS BB & D
BTEHIE - BT S h 27200, RdtEr g b &,
WA S MR R, BUEND, o, HBORE
RIZOWTANTEETH L2012, FER»PSEROHE
HALENES TH D, BEEIEFICE { B 40
| (N, LA 23, FLXV10E, LT
) OREREHNLLZ BET7THAIHPLORMEE
BOREHEACH L COIATLIEmRI N %BHTA
O AICE U EMEHR» S AR SN EHRERERN
TONNIY F—FO/NRTT (ERHT-HBEERILE
A2d~6H8H000, 6 A9 H~6HA15H 120, 6
B16H~6HA22H08, 6 A23A0~6H29H
200, 6 H30B~7 H6H600) OAbENY 2
pAa i Iy (W%

BEML AR CER S NAHEBART I, ANBEIR
ZEERSNZ, FANARICBWTE, BLicE
TOHBRBCUMRT FTAIMTbNR, Ahidl
BEhzekad vl ns, HELHFRZH
BIAHYRATFAELTRAENTHLLEDN:.

5T ESIIEIL Y —RA T VY ATRVWDIZ,
Vg bERRESEOMIENE DIZ{ v, B
ORERIFNL A, UV oREEIEDL
REE AT ER s k.

T/, BEABLNLERTE L HEEFHO P R
Fh (V7 b T) EHRRETERESR TV
O, BMEHLT LEPBERBIIBOTHEY 7 by
ITAERSH TR WEAICIXHEME X CEET
AT EIETERV.

L OB TEBICREINIC L ZRESER S N
DIIEEF =L 5 ADAETHY, FORKETIHM
KEFABLEOE ML,

5 OTCH—~4 52

OTCH =4 5 v A4, BICHERIE Y 27 4
FEMICHEESIRTVWAI LR LERIIAS TH o
oo =S 5y RAERMIIBWTH, ZERBTOAN
S=Lii IR ErARY

F=A 5 A, BREBRBENA VIV U
T GEAEBmHMEA) KL C1~4HMETTL L
FHEREINTEH, FLT72AUITHEBOKRY
BTwuptob,s, BKE AEESEVC EIEEC
EMEATELL TWA., Tz, EHTEORD EiFoiE
HOARTHCDLI DS, BABBRELLEDANE
NTWHEVWOTFDORZVOLESEL BV LR
Thab.

HT EHicBWT, $AR8GREELNO OTC

DBEEIZIDWTE, ChEITRI SR LN
BRI, OTCHY—RA 7V AHNBEFEFEML
DX 1EZTTHY, +oRE REENS
WERT AV, BICHEHIRSEY N, 5 VAT
HMSNIZANI Y F—F O/NRFTFH L CO T 5
ZEWTE Lol

T/, BHEHHEPELP oI E LM - BTV A
FADHBLIEBRE SN d o ooz, FEICEAT
L, A—NVETRRTTLI L E ol $ERMITE,
ERLLZT—RALF AP TRED BHRETHIE
<, kD DEE 108, RA24 BN AS
MEIRLBYRATFLEERLEHBY, FHAT
LOREBEPER L. SRIIOTCH -4 5 /A
IZBWTD, it - BT - RGN OVER, R
FCOAMESLETHL L EbR A

6. —Hx LR OMEIRAEE A

XY A HEVITHER RS L E L TOBAOREIR
Bogsid, iy FEERO LS 2 AOESHTL
WHBIZ BT O EHIMIC Y A7 AEEN TR, 2O
YEHERTRETE DR S R Lz, T 72, o A & iy -
HHERTC - FRRTETOER, RROHELI AT
ALESHEARKL, REREEFEOLILICHEBLL, #
RZE 6 BOREZIRMLL.

WHT, MERBTLIDX S ZEEIMLE R
FERLBREBPE R, VATFLELDD -7 EHK
A=A T P ARERT BB, YATLDHE
LT EDLTRETILEND 5.

T, EEENFITIT%ICEETFLIEE, Ih
FCOEBHLME? L& AHRTH HFRERV LI
Tt v, ANBHOERSE CRAEEY&EDH TR
LEBLETHLEELZ OGNS,

7. FEAERH

HFEBE, BEESHE ENRIGENRHORT
O, EELE RN EZHEL L HERIER, BELHNHE
PIOHE T, BERETBBURI0BFEECIIE
&7 id, SHOA XY MBI 5 M i
ROBELRNEZITICBELTOEFTAORRELD

REGHERTHHEEZOLNE,
¥

2008 £ 7 B 7~9 Hicfrbh iz bigERmE Y 3 »
MIBWT, N4 570, bswiifboBEREBEREE
DR E HY & UCERBY—A 5 v A 2 E
L7z, MERSEEEOBAICL- T, BRIZBWVWTY
BHOERIFE L BB 2 R EREY — <1 5~
AMERER, FRPERBTECHEFATHHHIRS
N2 EEIERICERBY. SHROBGENSH 5 W iTHE
BB 24 Ny b, W A7 ADBS
LIEPHROkOONA.

BOEEMEE $83% B3



JHEERREY I v MIBUAEERY— A5 A 243

FIREL, RHEABERIBANS 5 W IZEBICE
E&%A/bm&kmméh&w_tu.ﬁm®%§
BREBRMNREL TS, FO72OI, B, BELHE
HEOHERIEORH P LETH L. ZOLDITIA
LML TE, AOFIL ZANRFHORT L
T WEE AP LERTRTH 5.

BEMEEAY — X4 T v AUSOBEN O — X4 5
v ADRGEE, BEE REEICOWTIIRECS O
FAMESNTHEY, BESLAFEITIIENTHED
ww,%ﬁﬁﬁﬁw:tﬁ%rﬂanwé“W =3
M, HATRIKEMICEFLERAMERTELZ
vk, B REERHRFLOOBRELED L
EACERI F7, BEBEREAY M T LRGN
EIEIE WS 00, EIHOZE &R R RERDS
ERPOEE IR . A BRI B — A 7 v A B
AEbEiI T, YAFALKRE UTRE, Bk
RHEELOD LIBREYEOOLNIEEZONS.

if%ﬁtﬁ BRI OREN RS, OTC

“tamiﬁ&ﬁﬁﬁ IHENTIIR L, RRE
mu’?ﬁhd}’ﬂ L TOH—RA 5 ANFYRTHDL LM
AT E . RO TR
b,

LEOH Iy MIBLTR—HFANTHLVIELFE
L AWM ETLEI L2l b7, SRIETHE
MM % S TRt T 2 EPLATARTH L
SEEEEHMLI N VAT ANEEBRET L.
PROBETHA.

R AF — A T ATV B AR,

R, MRS WA @ACOLOEEBR L BT
7,K4f N4 T AR, FIK 20 A5 BRI R

SHREHEEREENESEE DR TORREBREHEE
iﬁ@lrii%%?é%ﬂ FEAEH L & oG Y A T A DL
BRFge] (RFFSCEE - KEED) LER 20 FEEESH
BHERFC R B & MR B TR R B 3 B Bk
BEEH L REAEERT LRI T L EH O
BRUPFDNROSITFEMICHT 20%] BIRAES !
S o—BE LTE_RS N

X &

1) Urania G Dafni, Tsiodras S, Panagiotakos D,
Gkolfinopoulou K, Kouvatseas G, Tsourti Z, Sa-
roglou G © Algorithm for Statistical Detection of
Peaks-Syndromic Surveillance System for the
Athens 2004 Olympic Games. Morbidity and
Mortality Weekly Report 2004 : 53 (Suppl.) :
86—94.

214 5 A20H

2)

3

4)

6)

7

8)

9

10)

11)

12)

Jorm LR, Thackway SV, Churches TR, Hills
MW . Watching the Games: public health sur-
veillance for the Sydney 2000 Olympic Games.
Journal of Epidemiology and Community Health
2003 ; 57 : 102—8.

Osaka K, Takahashi H, Ohyama T © Testing a
symptom-based surveillance system at high-
profile gatherings as a preparatory measure for
bioterrorism. Epidemiology and Infection 2002 |
129 1 429—34.

W%y, B8 £ KWU=EB HEY B oW
RKikeg, R OB {bGREEM - EWEH I v b
2000 1D FERBEY — A 5 v A DFEM. B
JEAE 2002 . 76 ¢ 161—6.

FHRE, KisE, 4OnEN, K% %, Kobay-
ashi  John, FFBEE 2002 € FIFA T — 1V F
# oy TEHBICHE ) BRUE - EREY XA 5
v A, TIASR 24 :37—38.

BOUEN, AH&E, HARBEM KHES:E
BEHY—NA 5 AOERE FOFMIZET 5
Brge. EASBE SRR EHH - TR

PERREE [ KRERERERICBIT A1
FORCB, pasled i G oo [N oo 1 ‘“3" WY AL
28] T 14 EERE - sEMREREE. 2003

KHEES, Al EERE #0EN M
HEE: [ERCBTAEREEY - AT VR
D FH O EBEMRL REEE 200680
(4) : 366—76.
KBESR NOTE TREE BH @ 4
Chd M, MEEE - [ mE R X Bk
B —NA T ADHOEBNHE] BERK
AEESME 2006 17 (10) @ 71220
Hutwagner L, Thompson W, Seeman GM,
Treadwell T : The bioterrorism preparedness
and response Early Aberration Reporting Sys-
tem (EARS). ] Urban Health 2003 ; 80 : 89—96.
WHER, KagEe, mREmn aEM &
MEX BHEZ: [OTC (—HHEEN %
AWTOEEE S — XA 5 v ADRA] REE
FE 2007 - 81 (5) :235—641.
Magruder SF ! Evaluation of Over-the-Counter
Pharmaceutical Sales As a Possible Early Warn-
ing Indicator of Human Disease. John Hopkins
APL Technical Digest 2003 ; 24 (4) * 349—63.
SFEBE, BEkFA, A REEKTES
AWEAL R RT L) REICET S
HEI O LRV ZOBHRO G FMICE T 55
75, 2007 EEEASEHHFMRESYE (bR
IS EMAEE) MEE. 2008



244 KH HL

2008 G8 Hokkaido Toyako Summit Meeting Syndrome Surveillance

Yasushi OHKUSA', Ryo YAMAGUCHI?, Hiroaki SUGIURA", Tamie SUGAWARA', Makiko YOSHIDA',
Tomoe SHIMADA", Narumi HORI", Yoshiyuki SUGISHITA", Yoshinori YASUI', Tomimasa SUNAGAWA",

Tamano MATSUI, Kiyosu TANIGUCHI', Yuki TADA'. Keiko TAYA',
Tomoaki IMAMURA® & Nobuhiko OKABE'
"nfectious Disease Surveillance Center, National Institute of Infectious Diseases, “Department of Health and Welfare,
Hokkaido Government, *Department of Public Health, Health Management and Policy, Nara Medical University
School of Medicine

We conducted syndromic surveillance for the Hokkaido, Japan, Toyako Group of Eight (G8) summit
meeting in July 2008 as a counter-measure to bioterrorism attacks and other health emergencies.

Surveys were conducted from June 23, two weeks before the summit, to July 23 two weeks after it,
with part of those for prescription drugs fully automated, and part by manual input over the World-Wide-
Web. Those for ambulance transfer were done similarly. We bought over-the-counter (OTC) sales data from
two private research firms in Japan and had the monitor, who had contacts with a private research com-
pany, report health conditions via personal computer {(PC) or cellphone. We had a virtual conference daily at
9:00 with the local Hokkaido government, local public health center, local Hokkaido public laboratory, the
National Institute of Infectious Diseases, and the Ministry of Health, Labor and Welfare to decide whether
local public heaith centers would be required to investigate.

Fully automated syndromic surveillance was conducted by 23 pharmacies for prescriptions drugs, and
71 pharmacies provided manual corporate input. One fire department covering Toyako and a VIP support
team used fully automated syndromic surveillance and seven Toyako fire departments used manual input.
For 79 pharmacies providing OTC sales data, data provision was delayed one day and analysis could not be
automated. Four hundred and seventy two households corporate web search for their health conditions. It
also automatically analyzed and feed backed. No notable outbreak occurred during the summit, but public
health centers investigated seven aberration detected by syndrome surveillance for ambulance transfer.

Although a fully automated system was concidered best for early outbreak detection manual input and
analysis were also required. Routine, fully automatied syndromic surveillance remains to be realized in Ja-
pan.
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