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The European Programme for Intervention Epidemiology Training (EPIET) hosted at
the European Centre for Disease Prevention and Control (ECDC) in Sweden, provides
training and practical experience in intervention epidemiology at the national centres for
surveillance and control of communicable diseases in the European Union. In 2007,
Taiwan Centers for Disease Control (TCDC) and Austrian Agency for Health and Food
Safety (AGES) agreed the Memorandum of Understanding that set down the
mechanisms and scope of cooperation, which enabled a Taiwanese trainee to join EPIET.
It's a great honour for me to be elected as the representative of TCDC and AGES to

participate in the programme during September 2011and November 2013.

The ten-week EPIET modules and practising in the training site provide knowledge and
skills that lead the trainees to acquire the ECDC core competencies for field
epidemiologist. During the training, | have accomplished the following learning
objectives: 1. Investigation of a foodborne outbreak due to norovirus in a school in 2011,
which indicated sour cream sauce (Relative risk: 16.1; 95% CI: 3.9-67.5) and
turkey-strip salad (RR: 5.2; 95% CI: 2.3-11.8) prepared by the school kitchen as the
most likely sources of the outbreak. The lack of a hazard analysis critical control point
soncept (HACCP) in the school kitchen might have caused the failure of food safety
procedures. 2. Analysis of influenza surveillance data during flu seasons (Week 40-
Week 15), 2011-2013. 3. Evaluation of the surveillance system for listeriosis in Austria
before and after implementation of the national electronic web-based reporting system
(EMS) in terms of simplicity and timeliness. The implementation of the EMS
eliminated two steps from the data reporting process and reduced the time needed
between case identification and case reporting. 4. A knowledge, attitude and practice
survey for pertussis among general practitioners, paediatricians and pulmonologists in
Austria. We found that in the provinces of high notification rate of pertussis,
paediatricians and pulmonologists who have high level of knowledge on laboratory
diagnostics for pertussis and practice in a university hospital were independently
associated with the behaviour of reporting a laboratory confirmed case of pertussis
(adjusted PR: 1.4, 95%CI: 1.0-1.8 and adjusted PR: 1.6, 95%CI: 1.1-2.2 respectively).
The observations may partly explain the differences of pertussis notification rates

between Austrian provinces. 5. Oral and poster presentations in four Austrian or

VIl



international conferences. 6. Obtaining teaching experience through organizing a

workshop about introduction of foodborne outbreak investigations.

After EPIET training, | assisted TCDC to assess the risk associated with emergence of
avian influenza A (H7N9) and A (H10N8) virus and formulated appropriate prevention
and control strategies. The result showed that risk of diseases widely spreading in
Taiwan via humans in the near future is considered low, while a higher likelihood at the
moment is imported case-patients who have acquired the infection in mainland China.
Health monitoring and serological surveys of poultry workers were recommended to
evaluate the risk of poultry-to-human transmission of the viruses. It is essential to
continuously monitor the variations of H7N9, H1ON8 and other influenza viruses and

update the assessment of estimated risks.

Abstracts: EPIET, Austria, Norovirus, Listeriosis, Pertussis
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GLM)4rz |4 1% fﬁs ( Linear regression ), % & #rie Eﬁ?‘ ( Logistic regression ) ,
% Fe ik f (Poisson regression) » % 4 3% A 47 (Survival analysis) % i& {7 3
FEAYTFY LufF i BB 2 @Y Stata SotlE 0L 2
o XA AR -

i

PR 7 A
AFARLR A e 2 2 NI AP AR ERIFHR -
Ffez AABE o fEAMeFLS > BRIANTHEOL DS
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1.5

1.6

F > £ 12 sine, cosine #c B S BHELF B TR B MR 1L > sk a TRRIA
KBEFARF 2 BB FENRE - PR AT * 22 F &A%
PHAEF L BB IR SRR SRP AN P PFE AL

2 5 % p 4p B S fic(Autocorrelation) 2 4 3% 4 47 (Spectral analysis) °

w5
APRALL & 4 RIS A w ¥ IR @ % o5 (Vaccine-preventable diseases,

VPD) > P #w® ~VPDER ~VPDEFEH AT R ET F 2K
EEPR ~BGIRAPRTRE ~Be 2 A7 R FARERY M

EP R EASE Y AT VR R s & Fde Dr. David
Heymann %2 Dr. Roger |. Glass % #:3k% 5%~ % o ¥ k| % X - | &2
BB i 2w RS A s BT R B ﬁ B ) SRR
FARZeREY BT RTHAN  FEY TRTAERAVREN K
BRI R RES B STy R ey NN SURN AL
FE e F N AF 5o DAAR M Pl 0 f BB TRED
HF AR RAEEF o

LR I

AHARM AT LS ZAoP IR AW INE PI R
FEEHRE - AR TR AR E o BMMR IHEMER 2
BIREe FAIERAZ BN EAE - T UFE MR ERd A TR A2
%ﬁ@i&#ﬁﬁ GE T RS Sk Ll R L
BHATAE A2 R0 FR D R E AL D AT i 5T

B mE LR B ER LGS 2



2. 74 BHEVRP 3
AGES i # 2 it A8 < N 2 @A/ 2 iR A/ E e 1% EPIET &34

2= R RAIEAA AT o ERRE R L R AN 4
FEBMARE D TR BPORE R QLB E E o S EPIET 35
Ao R 2R ia s ER RS2 SFh BT KE SR T
ZEVPOED CFREI RESVBER AL ERNF U BV I RER A
FOTP o EPIET - &3 S R €309 8 % 18 pF ooy (N0 > 27 (g

FR2ERHABYIGER > 2 BV ERNTINE FALE P REATER 4L
BRE EPIETH ¥R 73 PP FALR SR W9 I F AR (Faww @
BEk o o AR EPIET 28G5 0 % 2 sc 4% %3 o

Z
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i A-FEFRFERFILAHRT ¢

11 # 3

# %54 (Norovirus) & 5 2 RNA 4 » 24854 L 3 & Hpa 125
%ﬁﬁ@&ﬁ’?@ﬁﬁgﬁéiig%‘ﬁ%ﬁ%%£%ﬁ~£rﬁﬁ
5003 W7 10-100 BpA AT T S A AR L ¥ L AERY
5 24-48 ) g % ér}?ﬁsi'rﬁ;—% KLBpRW Cod WEhpd 224 &
o BRME L SR FELE S RT 2T LR “'st*f%rl 29 Ap
MACE AR F RS mEREAE  EniFh g daigs X000,
FAAFLERF L L ATRAE RGH A B R AT
A ul g T R 4 kR it km Rk LA E e AR R
F o BB ]2 2006 & 428 7t H = F B0 4 2% (Bundesministerium fur
Gesundheit, BMG)iL 4F § # # 2 e B4 A F 2 B3 JIE A B 7w

%ﬂLBZWSﬁifn%@ﬂ'!%%%;fﬂHNmmﬂ)ﬂﬁﬁg?J% * %
Bl B+ 2 % 120 2008-2012 & 3 £ dic 5 34-39+54~21 422008-2009
£ ¥ 2.4 % % GGIIL4-2006b ~ 2010-2011 # p| 4 GGII1.4-2010"

2011 & 11 * 28 p » — #7ix g #7% (Salzburg) m%\:i‘cgfzfz%%i
o AGES » 37>t 11 7 24-25 p #F K F 40 £8 4 WmE ST Lk o
29 5 PARAREL LT RMBIFERES  BAV L AF LWLV
FOARRBEEFEL ERATEL S B 110 30 p&F AGES £ 4 -
RIS ED pie o mEPFAZRET FL AR

6 1EEFDE -

1.2 H4lz =2

BEENAR LA HAAERT FERBELTHEER 282

NERERY Y PR RERAERAELL Y 2125 (- 28T ) #

BLH o gk P H ) F 0 Epilnfol SMRFE L P B sEE 2 K
TR TR B LE  f RRRRLRAY FHE J RFR
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RFLEF R EE A E B 2 v %> £ 2 Epilnfo7 %~ FA4LZ € * StatalO
PO 7 TR 47 0 B 95% (g R BT 0w G (AT 3 2 > Chi-square
test 2 Fisher’s exact test 3+ & @ 4~ 38 p ) *& +* (Risk Ratio, RR) e
ARFTRAALES > S-oEA 1LY 2125 p 2 B p SR
FonFdgpgakins 2448 PG R NG KA TR e
Bk 11 7 21 p B4 BRAA ST 110 2223 p AR G LR
g4 75110 21 p R 4}?517' o R I IFERE U E - FFERR GV R
FRELPY - HAFTFL LRGP AN PR LR aP D

RR> & B 24727 i cn 3 /8% & F 8% o

i

ARFFETROHEHTAS A2011E 117 213 127 5 p R NR
TSR R G RE L cRMITHHTES STV RIVERELS FR
FARALT R SFRT A BH AL 22011 & 117 213 11
128 p RN R R 2 GREY AR T ELEL E RS B
WAL 2627 p B EFY Y p - P E TR 2RS4
dRE IR FEEIRARFRRES 577 %% 0 4 real-time RT-PCR 2
nested multiplex RT-PCR it {7 & #]3 %] &% 2 24 ° £ 2 neighbour-joining

N

tree analysis 4 7 RNA-dependent RNA polymerase gene open reading frame 1
(ORF1, 275 i+ ¥ fit) % open reading frame 2(ORF2, 140 &+ 3 k)" 2 # 7]

}3,.511 o

13 %%
131 frtin o &

$ AR R K351 > 0 ¢ 45196 £ A (v e 94.7%)% 155
L fg 4 (v e 95%) 0 e i s 15 A (13-20 ) 0 § 4 4 ik
512 8348 ¢4 BETET R po A BEF 5 14%
e 039 & (81%) 5 & FIET imbl 03 & (6%) 2 FETp b0 2
6 5 (13%) el = FEAZT R o BRLTRREMR S HEE
= (T7%) ~ v%=£(60%) ~ 3 7 (60%) ~ *LiH (50%) % 7 #(33%) & # &
¢ s 17 % (14-20 &) > 39 & 7 1(81%)% 38 £ fifk 4 (80%) o
BRERP HEANEFEIANEFZ 1LY 23p 2127 59

\\-\_
\I

z
\nd

L

ﬂ_
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117 24 p 25 FB% (4oB- Do F11 % 263 27 p % Rl P
ERFEFAIGGRENE o R 11 Y 26 p U2 FEBET
ie A B2 o R R

132 A 47 ik 7 8
AT B R AR TFRFR S 7 H(RR 2.2; 95%Cl: 1.1-4.4) % (i
% 4 (RR:3.0; 95%Cl: 1.5-5.8) fe s 2 b " B » 15l 5 A 47 8
P4 T AEAz hE AT EE LB (RR 3.4 95%Cl: 1.4-8.2,

p=0.003) » % — F&Frt 39 i 1 G LY WA R 2 B REFA
oo BAEEA1l Y 22p% 23 p &% F KR Rt & s
408 B8 K5 3 (AR:10%2 124%)-11 % 24 p =2 (AR:4.7%)

(4c= ) Sl n 113 22 5 5 24 pendd - HAKEL &
B—’»'g)’\. ']%'/EOE%E‘_A}%%&E—;? lluZZB;}%f#L}ﬁFﬁJ&FQ‘
BREG L ¥ HELFE B FTLATNELE (b

=

It

2

—\zgl

o) P HUEFRE EERT N BHAEF RS LR
%@ﬁﬁ%ﬁﬁa’ﬂwﬁ%ébﬁéﬁ¥i%%%ﬂ e =
Mo ¥ b g Bt 11 0 23 p B2 L HOFE 2 (Wiener Schnitzel ) ~
NHE PP BAEEAIEFSR LR HURT LB
FRpd 2z by IR ELE AL AR ERESERF 2
G5 AL ERGEEN (dok =)o £3533 % (85%) > 117 23
I PYFFERLEL - FEEr 110 22 p B AFS 1
123 P B VHRE $ o ¥ 110 24 p i REPIF AT R
FIEELR

133 F % T WAL ERD B
ERFERRF AR L5 tEpT2 L TRMY > 2353 2
ﬂ%:y(&m)%&%i’_“@4;éﬂ](EH?iGmm
¢4 o 3 ORFL ¥ £ 3 713] GGILT & F15 74p i & i 94.3 »
£ ORF2 % £& 5 %1% GGIL6 & F1 5 71 4p i & iE 94% = ¥ ¢} iz 4a
FREZAL FRERFL T 2FRPFSFHT - F L RE
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14

B LA mBal o e REi A RE R UREL AR
B> g kipMARITRGELT A ERFHIE L A4 A (Hazard
analysis critical control point, HACCP) » 1/ & 52 % ghpe ] % 112§ 4 >

R R T

2L =) 212
Sk it

AENEREHT > PN ERSEOREFRERBI L AL ER
Tk H A8 284 AR Uk AP EERPEZRE S A
Bk 2z BEG M o V8 2hll? 26 p g2 BE T mEs S
MGt P .rgu Eaga ABAR LG pREARLIFRAES > L8
W% - A3 GGILT 2 GGIL6 & il 4 - iy 4 > & 2002 1 2006
EYPFEFI0L s FfokinM 2 Rpd A L &9 GGL3,GGL4,
GGLb, GGl % R4 5142 P 5§ 4 22 5 GGIL7/I6a £ 4
B2 2 udyd Cophnd s Asm T 2§ #4845 0% fo g B

Bd L A2 @R G FRARAIE A S RER T A
fedn 2 VIR PR M AR RGPS VB S HERRES AN

B9S2, Mo sy AR e TR RAREAEERG HREA S

AV e PELs Eoirie 2 L ENPFREFM- R T EHEY
Wik AL 2T » ¥ Ay {W,@‘&éﬁ*“i VIR POEY S

W
w2
N
;.\ b

4,»+

&

oA EL, 2hi R4 € EE A > F BRI FRKE -
Aw @%ﬁ“@rﬁ%’ rAEY ey Rkl BRI AR S
P p e PP A B A KT T 20%5 RAEAR R FY
BT AR ADRHEFL Fea 5385 P mprEghi &
EAE AL 2 QRHops B ok B ANFLE D > 0E
B RRRE AR AP ien gy R o ™ By
S SECRNS E A ER N T AR R
% 20°C ermp B AL 28 3 P BB de g AP M AR R T B A 4
£ & ¥ /8 % 24 & (Hazard Analysis Critical Control Point, HACCP) » #
NG ARFLAE M AFRRRIRE AL HISE 0T o u AT
EERAGE SR L TR B 2 LU BRI T EZER
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s st

o B FFA S =X (11" 25p ) BERK
FORTEREE AR AW T EFRBE T FARRE B e 2
ATBEF = % 0 B F 2GRS o ¥ RFLRET LA DHURD

i % £ %% A (Bode Sterilium Virugard®, Hartmann, Heidenheim,

¥
5‘5“%

&

FERRA GRS D

&)

Germany) » I & #TE Br5 R Y o BRMFA KA X (s AR
PIEMS S Lpbl e Byl R Brs ek HACCP kit 2
AR ARFT R REFRAL S HEPH A TR Lo
Mo 17 HACCP ka7 5 o By flm2nis 382 AGES 1 niE R b
B AR ERAREFHOEEEL o M E e g i
LROPF o PHEAMIEY 2 10
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2.$$ﬁmﬁﬁﬁﬁﬁiiw

PR E IR EE R R RS AT E (4o HENL g ) it enfe
WO FURHNFEL NG =P ET 2B Lm0 02 F%}@}l&??«f%ﬁ@;%%fiﬁ o i
BRE R AR E ORI A s B ¥ & < & (Medical University of Vienna) & %
ke % % (National Reference Center for Influenza Virology ) 2 AGES K 7Jr
EinfTRE e ( National Reference Center for Influenza Epidemiology ) § # -

A =

9 AGES iR A% THE iR RS FRAME Adro F4 205

WREEF 2011 &3 2013 &5ng % (% 3940 2[5 # 14-153% ) TR A 72
EREEFEERER - T FEBEE IR EIEE hopF ERIER -

21 HRpFER (E=)

2.1.1 fr;i'i,!ﬂ% g% 5 ;] ( Diagnostisches Influenza Netzwerk O sterreich, DINO ) :

TRFDRPRFYEFEaNY 02 Eny 20800 2 HE 29

7 2 FQRBFF (950 &) FIRERP & HIE AR A LR
oL d Mpung 53 T2 § 5 L ped 4 F u(Real time PCR)
BEZEE AT A2 R BRI T K 0%D] R %Y
80% > PR d B F g (Roche) # & - MITUrE # R 3+ &7
FEFF TS F L L v AGES Z/pE =2 A F > T

7

o

B e 2k o # (http://www.influenza.at/) -

212 A% & EORE 0 REE ORI I EEF I MR 0NE s Bl R
WET s pFE - Fipso e B AR+ A BRI 7 P A
AT ERTIRIPR 2 EARARELER V3 T R T
B E A B TR R g AF’K s o b e B < 35 (Graz, Innsbruck,
Linz, Salzburg), 7= 2-< @i & :,}%% TR iET RO R Sk WA B
i g Pk 2 HINLATRRE PCR 2 .3 5 g 4 PCR
R miEiE- @f%mgs;ga% A (40 H3, B) > @ i&T R
FHE2E PFFATRALRBEROFET § RS
AGES -


http://www.influenza.at/

2.2 HpILR E R
221 RFE R XFER G BF IS ERIGDE > oA d e o
Graz # Innsbruck = #3373 % 44 ¢ 41 358 &6 - A2 AL &) w2t
FIRAFFE 7L aling s f oo FALE s- o AGES fe b - &
iz ECDC # reho st » a8 & 2 W5 7 10 § 4 affin g2 2 5 o
R ER TS A0 FRAIRESDY 4 F 2+ o

222 BRRER P w Was B2 Graz® A ko F IS %A

JEE A 2 R TR AR B e F ekt

223 F ¥ T pl i Graz 2t ki § A EAT A NELE T E FARIER A B
sk 2L o
\iV/LJF

224 Bl E R BB 20 S RAER G AT B Y FAE
% 2B %k o 7 (Gebietskrankenkasse, GKK)#i £ 24> 5 4r » Ak €
B A o R R RAH ARG AT A BTG B
Moo R F10L B B R 4 870 ¥R % 10 R (ICD-10)#-p5 iR F1 4
Kgoop o 7; g > & o @ (Vienna, Tyrol, Carinthia, Upper Austria) =
W MATE LIRS ICD-10 ch A BBt R 2 R O P E T BT
PO A B TR E T AGES i (U TR A 4T e

23 R AfRE v ER
231 HRRZ Rt B I AT R TE BRI IME AR 2L ¥ AR
TRl kA g 2009 & HINL 373008 g & H i~ ¢ L8 (mitigation
phase) & » 722 HINL T3]0 @ e st 5 = oo b § & & Bl 47
I mpEnfEd Jnenz LB L oE T+ 4R i s (Epidemologische
Meldesystem, ™ F EMS) » & 5] 2011 # 11 ? & 4 is 1k i 3R o

232 mp = §ipl ¥ 53 20 (Statistik Austria) . # & 38 5 %] ICD-10
w3t @ AGES f 2009 4= » B 45E B chE 3F > A AR 48
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B B 0 e g

24 EZRIFTHALZ
241 FF g 0T PIFTA > d AGES B s a3t
(http://www.ages.at/ages/gesundheit/mensch/influenza/) » ¥ ;i g # 48 P

DR e Bz gEd 3 F g (http://www.bmg.gv.at/) -

242 WWHAF I P o d FAINE Z PRE G HE 2L ERTH B8
FB R A& (ECDC) ehf + L 5 (TESSy)id 4F » # ik w ¥ = if
s » ECDC e ¥ i g #2772 (Weekly Influenza Surveillance Overview)
g omFRE LR R 2t o 512010 £ 4= > ] ECDC
B RS AR R BES E (WHOEUr0) i & 123k o F i el
FFAL ¢ &M & WHO Euro 58 ™ 0 Euroflu (http://www.euroflu.org)
o IHRT Senfp il 4Fy Bd A 305 =2 @ f F > £ 2013
£ % fd AGES:E {7 IHRE4R » 3 Mg &% (4% ) 75537
R X
( http://lwww.ages.at/ages/gesundheit/mensch/influenza/aktuelle-influen

zameldungen/)
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http://www.ages.at/ages/gesundheit/mensch/influenza/aktuelle-influenzameldungen/
http://www.ages.at/ages/gesundheit/mensch/influenza/aktuelle-influenzameldungen/

3. FRMFFIR FmERLL NPT

31 ERl%EH
LR IES S E SO T S

% 3 @ 4 s 17 i % (Zoonosengesetz)
% @ % 17 i+ (Epidemiegesetz) & = » P chi 2 pRE ORI 3 ATE FEH 2

B2j% g HR 0 £ 2 BRER

Bisu o S s s dl 2 TEp > 2 16
LR TRy ¥ F

wERTRERRNEREFE] o BE A
B £ #>Y 1996-2006 # # fF 4 > Innsbruck %

AR RR RS
PR TARE2: R4 E RG4S 3% (Bundesministerium fuer

7k
_’J’—
T ®

3
k-

+

Gesundheit) » 4 283t 2007 & f # 3 J]iz B F 4 5% > ¥ (AGES) % =
AR RS RS R MRS R

%i’ﬂﬁﬁﬂﬂwﬁﬂwﬁ%
B2 3%3HBAPM TR -

FHEFRAES RS Z AR L p2 - > B2 A BApAEF LR

CENCE R EE U
@ﬁﬂ%w@wo ERE ##ééﬁ&%ﬁ@
Tl B R p G £ R LTI RBRE

(Epidemologische Meldesystem, EMS) & f =
d T@&%Eﬁé“‘?‘%ii

13
EMS - ¥ ¢ » b7 iRl BB s Sthdd B s S 2 54 R &
IMML (The Institute for Milk Hygiene, Milk Technology and Food
Science)teir] > H ¥ Bl A L d MRFAHRTEF A3 - Tk FIH R
g 2o o e N R A MR RS > E I L FATEFRRL D 2

TR RE > BEREEISI RRF % Z

FAA o d %

TRk F &

2R B RN 7
%% @1 EMS -
FTHAMEL 72 0p 7
P EEGL RRE LR S RTREE

;J-

B RETRALETAE R HRR
W8 “HEE R b

‘3\

d Ak

ﬁ a%’\];] *!:ir-l—*j;—[;]/” }P‘i

I RARBAE I A
Fodl P ik 20 4 kL 47 & 5L TESSyY (The European Surveillance System)
(4r®= )

32 B I AP FRERF R

B 5 )5 2 e 4R L& 2008 # % i@ 7 WHO 2 3%

2 3 3R %
2008 & 4= ) i% %t B 4L 2_Decision No 2119/98/EC # 7 o B =
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BEREF 2 KA 2006 #4kp ¥ + 2 o 2008-2012 & % 3w Az Z #1E FH
REF 2 29 12009-2010 # £ 5 BE (AoBle ) B {12 KR EES
SRR L5 P AR T REEA AL RET HR
HE a8 Friupe (Quargel) F B » MR EE JIZ AL D H
i B Fe 2011-2012 4 3 #TE AR B PIACE B R S A T B R R
Glie™ m P AL 2 (deRlT ) o

-

33 WP a&E A FRPIRT

FHIEFRARAIEEY > B JIRGEE S SRRIZ P %R
. z_Dir. 92/46/EEC, (EC) No. 2073/2005, 1SO18593, EN/ISO 11290-1 %
11290-2 # = 4p M Haip] » 121 34 & 5 & (ready-to-eat food) » H ¢ B 2
BPEAFRESZRARGFH B 2L EHEY gl FarEF-
BHEIMARSANPERPT ZFERTT S FRP D B A S AR b
PRV EFE R 5 F 5.8 % 100cfu(colony-forming unit) o F]— 4k 2
B Ramigz PERIRAT FHFR N EIEHE T AR

/.xr_)i‘4 iﬁrg ’%?]‘J‘éﬁ}ﬁ& Kﬁf"

34 ERlAPNE
341 TP e
BIRRE AR E L BAFP0EE BAFE I IR

NE PP enE 3

1 ERIEZHEFARFTAFIZ NGRS LI RBEFAFHELSER
EEEFIE G MRS FIREMETE o FiT s LRSS Ry o

2. EARGHHHEHRT L2 APEZ ARENFRETR > Lk

FoswEd FRITS -

E AR R b EEF LR BT o6 o

4. BNFLA KR BRI E FRERFEEERER T ELTEFAY

A

5. &y wcp 2 & (Decision No 2119/98/EC) . z_> LR NAR RN
Eogpgl? ok B A op AR ks (TESSY) » s 4R B3 {1 3 474
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3.4.2

3.4.3

344

TE ldc o 3 ATHFRE AR H LY G R p AR K AR
TokE >R A v iT 850 3 4 ~9 4 i>(Burgenland, Carinthia, Lower
Austria, Upper Austria, Salzburg, Styria, Tyrol, Vorarlberg, and
Vienna) ~ % 106 % -

R
B3 132008 & 2w WHO s 0] R R 3 #7E R 0 B
2009 # 4= P iz ¥5 % B B ¢ No 2119/98/EC -3k > i¢ * Fo B! i sk 2 il 3F

TE (Frdr )e

ERAptEE o #

d A 38% AGES § & xbg # 7 3 (Monatliche Statistik
meldepflichtiger Infektionskrankheiten ) % % #¢ (' Report on zoonoses and
zoonotic agents % Statistik meldepflichtiger Infektionskrankheiten vorlaufiger
Jahresbericht) & R 2T Fp R & 2 F ~ E 8~ 2%~ 2 2T g3 2 7
rEcp o BP VRN B- B ooop 2009 £4x > B4R E Y SFehnH
Plecd 22TH R TSI REIHNGE -7V P FAR TSI %3 £
G LR N %i%d »% fbe3% 4 (pulse filed
gel-electrophoresis, PFGE ) A %] ~ &% 10 4 v % Vg 628 % 7= F R

;‘9;’_‘%:\51.4_&_}_-]_3]132&23_ T«fi' ’g— ﬁ’t

LR HE

2009 £ 8 " B JI LA RA T R %
o Gl A ke R R 2 3 AT A FIRIGE D o 3] 5 L2ae v i
FREBD AFR 4202009 £ 6" 2 2010 & 10 HF - R 14 6]
FEUHFHR G BE T E ARG KRS - AR E 4 A
(Quargel) » 3% A& 5>+ 2010 & 1 7 23 p 2% o By ]~ B ~ 2134 5
o B R F T AR P F R ARE R S RS L3R o By
FlAERLLEF REFERRET 254 8 5% N HHFHE
WA TARM A S e IR RBRPIT S Sl D 3 ATE AT R

s T G A s

M’
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% oﬁ;’%?l}fzﬁq—g‘i%? 2010 # 4% 21 p i3 &8 5% > % ;}J‘fgg%
ZAPMA L awE E ] R RER ARSI RER G B R
ML T RNASEYRERFFH SR RN EREEAE
TR A S P T AFRARFRT R SF B AR 2 L&
L% BE3wicp 53 &% Quargel » P % Rz v T A &-4p
M2 A M3 B PRl B3R G SEEHI A XE L ¥ ik
I BEEGRAEFHPEERETAE T H B R EE
BN FIEE IR EFIRFHE PROTE B SRR AT FRES
R E (370 )~ K& F B (9 20%) ~ F 4 I HAPEE L 0 ¥ TR
HE P RA SRR L P B2 AASHY P AN BT
7 @ 8 PFGE 3] %] > 5% 0 A F] & §rf e * hp e Pt EF R
7}‘\?'-‘4‘]“v|m}]';‘5|;|’1’72\,’ IIRLY - BRI - B e s
TRl RN R
RNAFL R LS B Mg Bk L A 0 3R fFA 383 2009 &
For EMS 5 > 2878 Bk sz ff B 13 pRanliang i o
3.5.1 fi & 1%
2009 # ffc* EMS % > 22T B R ARG I A4 2 d
RaFrE ol PRI aELECOL M FA AR
A KRR ART o KRR R AT IR E 2 PR AL o
EEMSfc* 1 FFFURFAFLE L FE P RANB ARG

_\

A F 7Ll EMSiE{7d3F > AL FFEHELF - Viiws
A R REEO] Y AR R EFRAF LI AT i EMS T
Fd et nBRFR L EGEEEEE S45 0 2 I ECDC . 3 ¥

PEHEETLTH R AANZI I FE IR EIRBE R AR IBEERHE
FoRMAERMT A R wFA Rk d 2P HRREY TR
EFEwEAA A THEE BT EMS FtE IR NERE P A
a5 ZRERBESTVEMS 439 12 iR EF
FREr R TR RE A B A o Flt 0 EMS R {140 R AT AE
B8 GEArRZ ) o
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3.5.2 pErcid
FEPFARNTIRE D 1997 EAT i T REFZAFFRLF B
XLE A RRE —’Mﬁs MFESRR P 2005 #E Az o F 5 ATHE FREE
AR Gl TR P AR T 0 3B EMS ot w8
WprArA B o35 EMS o (8 8 F %2k sipFanid o i 4 1996-2008
E%%?Eﬁ&ﬂﬁﬂwwwiﬁw?ﬁ“%%ﬂ£ﬁ&ﬁ% &
YT p > ML 2P BR 2 ALk 0 1996-2008 £ % 3t 172
Bl B S5 BI L F ERWP 2 TRARERTRMICI P TR TR
RER S 2% KGR P ITWATRERMTI P AT F A
0-688 p » ¥ =8z 6P > U P IRATHRFITRY D VREFAY &
A3 2-11 = > H ¢ 2 Tirol 4 &4&% Salzburg 4 &£ (4-Bl= )
EMS % 2009 & fc* 12 » f RERTEFFREBRFTHEAEY > P AP M
EREBER CTRATRILEP ZUFP BT PP
f 2 2009-2011 # %3+ 107 Gl - £ 7 96 68§ # P 2 TRk
ELER TR THERERG 0% A BRI TRET R EDE
PREMAHA>017p > @ =85 2p ¥ 232101 6] 2 ¢ i 9
HEDEDEAFP TR FTHEIERS 4% KRR FHREDE
Bixﬁﬂﬁm*%f%oma’ﬂcﬁalgoﬂwﬂj%@@
FHRIMLI BFLFEIE P BREMS fo* wige - ¥ & 50
PR R TRARRILED 2 ELET BRY w@ﬁ‘rfﬁaﬂ ot
kR F %P IR X B Carinthia 4 &% \orarlberg 4 # & > &
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W % %

f- RRIERRIANTEE D 2R

Days of exposure Day-specific Day-specific case’ AR (%)
exposed participant’ n N/N(exp)
(Nexp)

Nov 21 245 1 04

Nov 22 240 24 10.0

Nov 23 242 30 12.4

Nov 24 215 10 4.7

Nov 25 60 1 1.7

"Day-specific exposed participants defined as participants with food exposure on that
day; changing numbers of the participants due to exclusion of participants fallen sick
before or on the day under study; “Day-specific case defined as a case, who fell sick

within the 2 days following the day of food exposure

Ao BEURBAFL BRI ARG

Food items Exposed Unexposed
Total Cases AR% Total Cases AR%|RR 95%Cl P

22 November; N=344

Sour cream sauce 143 23 16.1 201 2 1.0 ]16.2 3.9-67.5 <0.01
Baked potato 161 23 143 183 2 1.1 |13.1 3.1-54.6 <0.01
Ragout of venison 199 22 111 145 3 21 |53 1.6-17.5 <0.01
Red cabbage/ dumpling 184 19 10.3 160 6 38 |28 1.1-6.7 0.02
Cranberry 137 15 11.0 207 10 48 |23 1.1-49 0.03
23 November; N=343

Wiener Schnitzel 230 30 13.0 113 2 1.8 |7.37 1.8-30.3 <0.01
Turkey strip-salad 139 25 18.0 204 7 34 |524 23-11.8 <0.01
Potatoes 220 27 123 123 5 41 |3.02 1.2-76 0.01
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EXxposures

Crude analyses

Stratified analyses

RR (95% ClI)

RR (95% ClI)

RR (95% CI)

22 November

sour cream sauce

sour cream sauce

exposed unexposed
Baked potato 13.1 (3.1-54.6) 0 0.0
Ragout of venison 5.3(1.6-17.5) 1.9 (0.5-7.6) 1.6 (0.1-24.9)
Red cabbage/
) 2.8 (1.1-6.7) 1.0 (0.4-2.4) 1.8 (0.1-28.8)
dumpling
Cranberry 2.3(1.1-4.9) 1.2 (0.5-2.6) 0.0
23 November Turkey strip-salad ~ Turkey strip-salad
exposed unexposed
Wiener Schnitzel 7.4 (1.8-30.3) 00 2.8 (0.6-13.9)
Potatoes 3.0 (1.2-7.6) 0.9 (0.3-2.6) 2.8 (0.6-14.2)
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Case Definition

Clinical Criteria

Stillbirth

the first month of life:
at least 1 of the 5 following
symptoms

¢ Granulomatosis infantiseptica

¢ Meningitis or
meningoencephalitis

e Septicaemia

e Dyspnoea

e Lesions on skin, mucosal
membranes or conjunctivae

Pregnancy:
at least 1 of the 3 following
symptoms

e Abortion, miscarriage, stillbirth
or premature birth

o Fever

o Influenza-like symptoms

Other:
at least 1 of the 4 following
symptoms

e Fever

¢ Meningitis or
meningoencephalitis

e Septicaemia

e Localised infections such as
arthritis, endocarditis, and
abscesses

Laboratory
Criteria

At least 1 of the
following 2

e |solation of Listeria
monocytogenes from a normally
sterile site

e |solation of Listeria
monocytogenes from a normally
non-sterile site in a foetus,
stillborn, newborn or the mother
at or within 24 hours of birth

Epidemiological
Criteria

At least 1 of the
following 3
epidemiological
links

e Exposure to a common source

e Human to human transmission
(vertical transmission)

e Exposure to contaminated
food/drinking water

Additional ¢ Incubation period 3-70 days,
information most often 21 days
Possible case Not applicable
Any person meeting the clinical
Probable case criteria and with an epidemiological
link
Case Any person meeting the laboratory

Classification

Confirmed case

criteria

OR

Any mother with a laboratory
confirmed listeriosis infection in
her foetus, stillborn or newborn
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’aﬁigﬁgma H#%;fi%z?gm}#

Source )
) Province*
population
Occupation LA UA Sa st T \% Vie Total
General
. 145 741 718 231 576 309 150 772 3872
practitioners
(50.5) (41.3) (45.6) (50.5) (43.0) (47.4) (43.0) (40.0) (44.1) (45.6)
(10,000 pop.)
Paediatricians 22 44 153 150 65 132 100 42 361 1069
(7.7) (79) (94) (105) (12.1) (10.9) (13.9) (11.2) (20.6) (12.6)
Pulmonologists 45 58 16 61 23 9 122 357
(L7 (32) (28) (41) (30) (5.0) (32 (24) (7.00 (4.2
172 939 926 312 769 432 201 1255
Total(%) 5298
@) (18 @n 6 (@15 @ @ (@4
Percentage of
3% 19% 17% 6% 14% 8% 4% 21% -

population

*B: Burgenland, CA: Carinthia, LA: Lower Austria, UA: Upper Austria, Sa: Salzburg, St: Styria, T: Tyrol,
V: Vorarlberg, Vie: Vienna

L BEAIE D BEFETI R A

Province n/N(%o)

Occupation Total B CA LA UA Sa St T \ Vie
General

o 350 13 21 67 14 69
practitioners
Paediatricians 283 6 12 41 11 95
Pulmonologists 276 4 14 35 7 94
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Question no. and contents n/N ( weighted %0o)
GPs Pediatricians  Pulmonologists
(Nioa=78)  (Niga= 150)  (Niotai= 42)
Question Notification practice (8 required questions)
1. Awareness of pertussis as a notifiable  69/77 (90)  142/147 (96) 40/42 (93)
disease

2. Awareness of notifying a pertussis case  72/72 (100)  138/138(100) 39/39 (100)
to PH authorities.

2a. Awareness of notifying a pertussis case  57/72 (74) 86/138 (63)  19/39 (49)
to district PH authorities

3. Use the standardized notification form  49/76 (68)  110/142 (77) 30/40 (78)
provided by MoH

8. Use an official case definition 22/73 (30) 39/144 (28)  13/40 (34)

9. Awareness of the ECDC case definition 3/73 (4) 5/125 (4) 0/34 (0)
of pertussis

10. Notify a pertussis case based on the 2/36 (5) 5/70 (8) 0/17 (0)
ECDC case definition

11. Notify a clinically suspected case 10/73 (16) 13/140 (8) 2137 (5)

31. Notify a clinical suspected case again 41/64 (65)  100/135 (74) 20/32 (63)
after having received a laboratory
confirmation (report a lab. confirmed
case)

Level of knowledge on clinical manifestation of pertussis (2 required questions)

4. High level of knowledge on clinical  26/77 (34)  102/149 (67) 18/41 (40)
signs and symptoms of pertussis
infection ( gained 7-9 points from
total 9 points)

5. Differentiate the clinical signs and  46/77 (59)  137/149 (91) 27/39 (69)
symptoms by age (1 point)

6.1. Duration of cough in children aged <3  51/73 (73)  129/142 (91) 23/30 (74)
months

6.2. Cough-related symptoms of pertussisin ~ 53/72 (74) 99/137 (72)  19/31 (69)
children between 4 months - 9 years

6.3. Duration of cough in children aged > 64/73 (90)  125/142 (87) 26/34 (83)
10 years

7.1. High level of knowledge on the clinical ~ 34/72 (44) 58/135 (41)  5/30(12)
case definition in young children < 3
months (gained 7-10 points from
total 10 points)

7.2. High level of knowledge on the clinical ~ 15/70 (20) 40/131 (32)  9/30 (31)
case definition in children between 4
months - 9 years (gained 7-10 points
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from total 10 points)

7.3. High level of knowledge on the clinical

case definition in children aged > 10
years and adults (gained 7-10 points
from total 10 points)

14. Three weeks threshold between early

stage and
infection

late stage of pertussis

31/71 (42)

41/73 (57)

64/130 (49)

60/127 (46)

17/34 (44)

17/31 (59)

Level of knowledge on laboratory diagnosis

(8 required questions )

15.

16.

17.

Chose correct tests for laboratory
confirmation in the aged < 3 months
with clinically suspected B. pertussis
infection (three points)

Chose correct diagnostic tests to
confirm a clinical cases in children
aged > 3 months, adolescents and
adults (three points)

Chose correct diagnostic tests to
confirm a clinical case in a cough
duration of > 3 weeks (three points)

19. Chose correct immunoglobulin(s) for

serological testing (IgM alone is an
incorrect answer) (three points)

23. Chose correct answer on the duration of

24.

28.

not using 1gG for diagnosis of
pertussis in  patients  following
pertussis vaccination (one point)
Chose we cannot use IgG-titer to
discriminate recent vaccination and
current infection (one point)

Chose correct types of specimens
obtained for PCR or culture (gained
2.4-3 points from total 3 points)

21. Ask vaccination history from patients

22.

Inform the information of vaccine
history to the laboratory

15/67 (20)

10/68 (14)

21/68 (29)

47/67 (67)

43/60 (76)

41/65 (63)

14/66 (20)

69/70 (99)
54/68 (81)

36/139 (25)

35/143 (26)

26/140 (17)

104/135 (78)

70/117 (59)

120/134 (90)

36/139 (26)

131/132 (99)
96/128 (74)

11/34 (27)

7/36 (25)

6/37 (20)

23/34 (61)

18/30 (63)

27/33 (80)

2/36 (5)

28/32 (87)
17/31 (56)

Laboratory confirmation seeking behavior

12. High frequency of seeking laboratory

diagnostics  (Frequency >75%)

13. The reasons for NOT seeking laboratory

diagnostics
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4473 (60)

122/142 (86)

25/39 (63)



a. The treatment started immediately as a  36/78 (46) 47/150 (31)  11/42 (26)
case of pertussis is clinically suspected;
there is no added value for awaiting the
laboratory results, which will be too late.
b. The sensitivity and specificity of the 6/78 (8) 18/150 (12)  8/42 (19)
laboratory diagnostic tests for pertussis
are poor
c. Laboratory diagnostic test for pertussisis ~ 9/78 (12) 7/150 (5) 6/42 (14)
too expensive and funding is not covered
by the social insurance companies
Place of practice
a. General Practice (“Ordination”) 73/77 (95)  66/150 (42)  19/42 (41)
b. General Hospital 3/77 (4) 65/150 (45)  22/42 (57)
c. University Hospital 1/77 (1) 19/150 (13) 1/42 (2)
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High-rate provinces Stable-rate provinces
. (N=92) (N=100)
Attributes N 95%Cl  niN 95%CI P
(column%*) (column%*) value

Satisfactory notification practice

1. Aware pertussis is a 86/89 (96.0) 88.3-98.8 96/100 (95.7) 89.0-98.4 0.82
notifiable disease

2. Aware report to district PH 53/92 (56.6) 46.0-66.6 52/85(62.1) 51.1-71.9 0.79
authority

3. Use MoH notification 66/87 (76.2) 65.9-84.1 74/95(76.9) 67.0-84.5 0.75
form

4. Use official case definition 23/88 (26.9) 18.3-37.6 29/96 (29.7) 21.2-39.8 0.54

5. Notify a clinical suspected 7/84 (7.6) 3.6-15.3  8/93(7.8) 3.8-15.3 0.95
case

6. Notify again after receive  25/91 (27.7) 19.3-38.1 22/76 (29.4) 19.9-41.1 0.75
a lab. confirmation report

Level of knowledge on clinical
manifestations

1. High level of knowledge on 32/92 (34.0) 24.8-44.5 40/100 (42.4) 32.8-52.6 0.46
clinical manifestation

(high: 7-9 point, total: 9 points)

2. Differentiate clinical 15/89 (17.5) 10.6-27.4 9/99 (9.4) 49-17.3 0.11
manifestation by age

(Yes/No)

High level of knowledge on 47/92 (50.3) 39.9-60.7 51/100(51.5) 41.5-61.4 0.99
laboratory diagnostic procedures

(high >11.8 point, total: 17 points)

Satisfactory laboratory 70/86 (83.3) 74.2-89.6 77/95(80.1) 70.4-87.1 1.00
confirmation seeking behaviour

(seek lab confirmation in >75% of

all patients)
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High-rate provinces Stable-rate provinces
Variable Adjusted PR (95%CI) Adjusted PR (95%Cl)
for confirmed case for confirmed case
reporter reporter
Place of practice
General Practice Ref. Ref.
General Hospital 1.32 (0.94-1.87) 1.18 (0.88-1.57)
University Hospital 1.55 (1.12-2.17)* 1.16 (0.63-2.13)
Level of knowledge on
laboratory diagnostics
Median or low level of  Ref. Ref.
knowledge
(0 - <11.8 point)
High level of knowledge 1.35 (1.02-1.80)* 0.90 (0.67-1.19)

(11.8 -17 points)
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F -+ - ~ A K 2011-2014 & § iR :;,;;:%; FEWF T RS

E WptEk BREk BRES BILI (2K)

H3N6(3) ~ H3N8(L) ~ HANG(7) -
2011 3935 27 0.7%  H5N2(4) ~ H7N3(1) ~ H7N6(2)

H7N9(6) ~ H1ON7(3)

HIN1(1) ~ HIN3(L) ~ HAN6(1) -
2012 4428 18 0.4%

H7NZ1(13) ~ HION7(2)

H5N3(4) ~ HEN1(2) ~ H7N3(1) ~
2013 7858 21 0.3%

H7N7(2) ~ HION7(10) ~ H12N5(2)
2014~ 1183 3 0.3%  HIN3(1) ~ H4N6(2)

74



4+ - HIONS /i & F R b %70k

Eaps . |
IEEIE R 0 g% L N
BraHrh RIS OFEIGEERE -BRES 2 AAE K
ot -FPERZL G 2013&#%1‘3}»% ] L ?F,f,»}@_xgﬁgm

LA A peth o HIONS 4 37 4 i
E;l ) )gj_,z Pa},iaarf%
/?J P ’i’

'H10N8 & % &‘F‘ 14 pins },’L +d

F’*‘?‘”’g'iﬂ»’f‘wfa*iﬁ
ST R b %

ol

1d $#%®  -HIONS 4204 i Bivp RIL4  -BP 52 1 91 HIONS

ARABF R pE GUH LR pE AT
-2005 & 54 5 gttt A1 HION8 4 /ngl 4 7
2 HIONS & 45 & i & o GIRNEE S SE A SE LAt F:
2011-2014 & i3 & TR A FIRAPM 2 AFR ARSP WY
b E S %

QERHE ot BRESYESEBEP LE O -RERCEZFERLL

BERLA pm@ém¢#@4ﬁﬂzm

o SEIP E BRI R AR PR T

YRl A 8 & HIONS Jn g

3ARBIE RN R BT R F SR N RER A YA Wi g L

4 - AT HIONS §in g 4 theref 54 Lo J¥7A @ X 2 g i
Bopwe XWELS Lo Lt ST HING 4R
EaE AN RERT ) N e

a3 - X

ARERER SR A GIBRERT S ERE K] opEAEEAR AP
e N e Bt i FRE
-E b mp R R R AP

R B e

lEwit? &

24 % BR A SORMPTRAR SR AR ¥ R P R 2 A

3B ieF R

M2 Fev vk mEEe R %
(Ser31Asn)

4c53 SR b Fﬁ3'J‘ E
AFTHZ %m'}?ﬁ—a- EREGE %

Y
I

3 g5 62
7}”:'”:_

S5 VL i e A
AEFEN o

-¥+ Adamantanes
L Tl

HERP LIERE
L/ T S
" SE P

75



ZLt = SHIN9 i RPN 227 a2 b "G ™n

T S w5 BHIRE BT
(RERPEA) (/¥ /%)
AMER R A s AL @Az REARFESH
g CRS AR
RGP Y ¢ H7INO i d 7 &2 M T®HT - F
R L ER R
W FHREZ T
e i 0k B4
R AR et ¢ H7NO 54 1 A $kv WM LH - 3
&R RS AEE RUE
SRR
a4 % 48 (0-2,3 and
a-2,6 linked sialic acid)
A Reenp i 7 5 G A LD EEFEFTTACR
B 4 R B A S ARBELE SR RE REAEFFTFMCR
Bl A 4 )
Hd ATFORRE % PEF TR NRS L BHFALHY -
FREF #
FRA R 5 RiNL R ¢ R IR RN ML wY 2
B WHO 3 4 - § «
BH&F 2pA+ " REEFHRA AT T pd RS RS F R
F2pd g 2 WHOHRE - 3
SR W B I R SO
B
PR ERELR G BRI E S 30% 0 REANAFEFEA
A H LS FAEE S MY F
Z ¥ A
Fopd FF g £ i i Pt pHFuRS REANREL

LR URR RN A

Mgt e 3

76



M- 2011 & B3 IR M ERE S RER RS A AT

(=417 + 82 @p ka2 p FR)LERBEFFERES N4 H 5282 %

No. of cases 25
24
23
22
21
20
19
18
17
16
15
14
13
12
11

=
(=]

i L = e = ]

20 21 22 23 24 25 26 27 282930 1 2 3 4 5 6 7

Su

Nov

-outbreak case

Sa Su
Dec
Date of onset

Flo ~ B8l AR p ERE Rz

Vienna
P
b Sentinel
= GPs/ Graz
5] Ps
=
|
(=]
~— | Sentinel GPs: Swab
9 provinces ——
N=44 sampes/w

=
=
=]
>
2
Q
o
(=]}
o
=

MNon-sentinel

Swab
GPs from 5 sampasiw
provinces
Non-sentinel laboratory
surveillance

Report PHA Vienna

Report——3

The
Greater |—Report PHA Tyrol
Innsbruck Sentinel ILI

—

(OOGKK)(KGKK) (TGKK _) WGKK

PHA Graz

Surveillance

Report on aggregated data

National Influenza
Centre

AGES
Austrian Reference Centre for
Influenza Epidemiology

5 influenza
laboratories
Styria *1 |
Upper Austria *1
Tyrol *2
Salzburg *1

77

National data

(Absenteeism Surveillance )

Weekly Electronic
Bulletin
ILI incidence
% positive swabs

WHO

EuroFlu




Presenting

Case

SR U

‘\rd'-

‘.3

TR

Food inspectors

specimens

Food and Environmental

Lk

IMML*

Clinicians and established physicians

Notification via case report

{Acc. To epidemic law))

District PH Office

< (Acc.to epidemic law)

Notification via lab report__ |

CSF

Microbiological i
Blood specimens

findings
|

Primary Laboratory
for clinical microbiology

Listeria food and

‘environmental isolates

[——Listeria human isolates—m

National Reference
Laboratory for Listeria
PFGE analysis

Isolates  PFGE results

National Reference

Centre for Listeria
Confirmation

Resistance testing

Manual entry of

+
demographic, clinical ———» NeRS < Lab data
and epidemiological data Case Record:
merged
Clinical data
Epidemiological data
Provincial PH office Access to anonymous Laboratory data Access to anonymous

province-specific data Austrian data Ministry of Health

*The Institute for Milk Hygiene, Milk Technology and
Food Science
+National web-based reporting system

TESSy
ECDC

Bl ~ 1996-2012 & B 3 4] % 214

0.6 -
g
30.5—
g
204 -
(=]
o
S 03 -
1=
a
= 0.2 -
g
c
ﬂg 0.1 -
g
-

0.0 T - T T T 1 T . . . ; . . . : ;

AR P > S H o do N D D O N b
9 o £ N
FEFF LTSS

78



BI ~1996-2012 # B 4+ {1 3 #745 B i€ 4% B 5 5 2
(

e
wn
|

1
NS
I

Incidence(per 100,000 persons)
o (=]
N w

@.

0.0

Not pregnancy related

B2 0 R RO g )

\/\’\’\/‘ 100

L

*)

=ie

1&

Pregnancy related Crude birth rate

r 1200

(1]
8
Crude birth rate (per 100,000 persons)

ff\J/ﬁ\fAS“( :

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Year

B ~1996-2008 & B 4] 2 %+ %

PROVINCE
Burgenaind
Carinthia
LowerAustria
UpperAustria
Salzburg
Styria

Tirol
Vorarberg
Vienna

Bl= ~2009-2011 & # 4 4] 2 4+ % #

Pt

PROVINCE
Burgenland
Carinthia
LowerAustria
UpperAustria
Salzburg
Styria

Tyrol
Vorarlberg
Vienna

)ﬁ.

FRERRFRD IR R

Interval between Date of specimens collection and
Date of specimen arrival at the laboratory (n=55)

1 2 3 4 5 6 7 8 910 11

Median number of days

BEEBFERD D

9 8 7 65 4 3 2 1 1 2 3 4
Median number of days

5

),

A\
f‘g
pnn)
™
e
i
33
3
pan)
en
=

Interval between onset date and diagnosis date (n=50)
- Interval between diagnosis date and notification date(n=55)

79



B ~-1~2005-2012 & 2 3= 4| Styria ~ Salzburg ~ Upper Austria ~ 2 Tyrol 4 7 p r%id
AR

[
wu
1

[
o
1

Notification rate (cases/100,000)
[ —
o [9) ]

wu
1

H—___
0 T T T T T T T 1

2005 2006 2007 2008 2009 2010 2011 2012
Year

B ~ -2 ~ 2005-2012 = 2 3= {1 Vorarlberg ~ Burgenland ~ Lower Austria ~ Carinthia
Vienna 4 7 P %3 3F S AR %

v B LA C Vie

= = [ [
o wu o wu
1 1 1 1

Notification rate (cases/100,000)
[9) ]

2005 2006 2007 2008 2009 2010 2011 2012
Year

80



Age 0-14 years m2009 ®2010 ®2011 =2012

90 85

B+~ 27k HIONS 4 /i s # fe 3 LA

81



Bl - ~2013 & » f# @ FApph gD HING iR FE S ] A

S, kB 20y. LS

sy e - L
' €A 10 ey
wESE ) o«

{ ' (.,k . J ) o e

] = = LLER#E 2(0) @ & &

\ f /il iEERBIHOGETH)
0

. et 1-9
REE L IEE41) o Ty, b £110-29
B of iL#RE 28(8), 30-39

LN & L . 40-

PN e G ERSADL

£ 5T 33(16)

(] Y,f \"‘, s = {;» .
REHKEAE  WRE10) s f
e 9l \
Xy IR
- (R
».4 fist : SHGHITECRHG - BANRLER - &HBES -

B+ = ~2013 & » s ? A pEE HH HINO G g FE T b &

&am
ZEBHRAIMT
[}

TEERAIBGETR)
o

11-9
[110-29
30-39
I 40-

ARK#(2013/10/1)2
=

LEERELA - K1
BIRIMEAER -
2.EBR3AF - Hepl
I - ERERER
ABE -

82



B~ = ~ WHO 2 HINO in g 4 7 * 2 ok
(2013 i 12 7 20 p 2 %)

Parent virus Candidate vaccine Type of virus or Developing Available
virus reassortant institute from

IDCDC-RG32A* Reverse genetics CDC, USA CDC, USA

A/Shanghaif2/2013 IDCDC-RG32A.3* Reverse genetics CDC, USA CDC, USA
Synthetic HA&NA NIBRG-267* Reverse genetics NIBSC, UK NIBSC, UK
CBER-RG4A* Reverse genetics CBER, USA CBER, USA

Wild type virus WHO CCs

A/Anhuif1/2013

NIBRG-268* Reverse genetics NIBSC, UK NIBSC, UK
NIIDRG-10.1* Reverse genetics NIID, Japan NIID, Japan

IDCDC-RG33A¥ Reverse genetics CDC, USA CDC, USA
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EU EWRS
Urgent inquiries (Enternet)

Intern. Health Regulations [WHO)

Threat bulletin (ECOC)

Public dissemination:

Eurcsurvelllance weekly release

{including e-alerts)
Health ministry press releases
Websites (e.g. ECOC, WHO)
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M Valenciano?, B Ciancio®

2: EpiConcept, Paris, France

Background

ECDC long term strategies for surveillance include analysis
of trends of communicable disease of public health
importance for EU and EEA Member States to guide
public health action. The European Surveillance System
(TESSy) holds data on 49 communicable diseases reported
by 30 countries.

To simplify trend analysis using TESSy data, ECDC launched
a project to facilitate descriptive and routine time series
analysis using a Stata TSA toolkit.

The Stata TSA toolkit enables data aggregation, data checking, data description, analysis of trends and seasonality, residual
analysis, simple modelling and long-term forecasting. It incorporates generalised linear model regression, creates graphs and a
log of the outputs. Feedback from the workshop showed the TSA toolkit enables a quick exploratory TSA even by non-Stata users
who could focus on interpretation of results. However previous TSA knowledge is necessary to ensure appropriate analysis and

meaningful interpretation of results.

Before the TSA toolkit:

" feedback on the utility and user-friendliness of the tool.

A practical Stata tool for time series analysis

G Desve?, E Kissling?, | Devaux®, F Hruba?, F Luquero?, C Quinten?, ) Gomes Dias!,

1: European Centre for Disease Prevention and Control

Protocols were developped for five diseases to specify

* hypotheses to be tested

» types and format of variables needed for TSA )
A Stata dialogue box was designed with tabs corresponding to
each step of the analysis plan. This allows users to carry out
TSA from a comprehensive dialogue box without complex
programming. In depth documentation forms part of the TSA
toolkit and helps with its use and interpretation of outputs. }
A TSA toolkit workshop was organised at ECDC and enabled
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Complex programming is needed in TSA
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Conclusions

| Using the TSA toolkit

| * Can save time and minimise programming errors
* Is supported by an in-depth documentation for TSA

| * Avoids the need for complex programming
» Useful for rapid exploratory of epidemiological time series
* Useful during TSA teaching

'+ Sophisticated TSA still needs custom programming
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The TSA toolkit provides a dialogue box,
where the complex programming is
already done for you!

=

Each tab of the TSA toolkit takes you
through a stepwise process for TSA

FIEEIIIEEIENENRGNES

How to test the TSA tool

Further testing and training will be carried out before wide
dissemination of the tool. But if you are interested in getting an
| installation package and full documentation please send a request to
j tsa@ecdc.europa.eu.
} . Contact at ECDC: firstname. lastname@ecdc.europa.eu Isabelle Devaux,
| Joana Gomes-Dias, Frantiska Hruba, Chantal Quinten

Contact from EpiConcept: tsa@epiconcept.ir Gilles Desvé, Esther Kissling
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European Programme for Intervention Epidemiology Training
Course and module content

EPIET/EUPHEM Introductory Course
Mahon, Spain, 26 September — 14 October 2011

Topics covered during the course (110 hours) included:

¢ Methods of outbreak investigation

Development and presentation of a study protocol

Developing and evaluating surveillance systems and analysis of surveillance data
Analytical epidemiological skills for data analysis

Scientific communication

Introduction to different pedagogical methods

Introduction to public health microbiology

L R R R R R 2

Teaching methods included:

¢ Lectures

¢ Group exercises and case studies based on real investigations

+ Problem-based learning

¢ Pre-course study, and presentation by participant about a public health problem in own
country

¢ Structured general and panel discussions

Computer Tools for Outbreak Investigations Module
Berlin, Germany, 05 - 09 December 2011

Topics covered during the module (40 hours) included:

Creating a data entry file from a paper questionnaire

Entering, validating and cleaning data, managing datasets

Performing descriptive analysis

Calculating study power and sample size for various study designs

Randomly selecting controls

Carrying out analysis for cohort and case-control studies, including stratified analysis
Interpreting the results of the various analyses

Communication of public health messages to different audiences

Principles of abstract writing

>

L R R R R R R 2

Software used:

¢ EpiData 3.1

¢ Stata 12

¢ Microsoft Excel
+ Episheet

Teaching methods included:

¢ Presentations and computerised demonstrations
+ Computerised case studies

+ Discussions

¢ Exercises on scientific communication

Page | of 4
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Multivariable Analysis Module
Madrid, Spain, 19 — 23 March 2012

Topics covered during the module (40 hours) included:

+ Principles of multivariable analysis und its use in field epidemiology

+ Types of stratified and multivariable analysis (linear, logistic, Poisson, regression)

¢ The appropriate use of regression models

+ Interpretation of linear, logistic, Poisson regression

+ Confounding and interactions in a logistic regression analysis, interpreting correctly the
coefficients of each term

¢ How to build an optimal regression model

+ Need, advantages and disadvantages of conditional logistic regression

+ Need, advantages and disadvantages of Poisson regression

¢ Introduction to survival analysis

+ Communication of the results of an analytical study: how to report and discuss findings in a
manuscript

Software used:
¢ Stata 12

Teaching methods included:

¢
¢
¢
¢

Presentations and computerised demonstrations
Computerised case studies

Discussions

Exercises on scientific communication

Times Series Analysis (Optional Module)
Madrid, Spain, 26 - 30 March 2012

Topics covered during the module (30 hours) included:

¢
L4
¢

¢
¢
L4
¢

¢

Features, objectives and applications of time series modeling
Concepts of infectious disease dynamics

Descriptive and statistical analysis of time series, including plots,
aggregation, smoothing and regression techniques

Decomposing and analyzing the main components of a time series:
trend, seasonality, periodicity, and residuals

Fundamentals of spectral analysis

Fundamentals of autocorrelation and periodic regression

Use of time series analysis techniques to design epidemic thresholds
for notifications and make predictions

Introduction to correlation between two independent time series

Software used:

¢
¢

Stata 12
Excel

Teaching methods included:

¢
¢
¢

Presentations and computerised demonstrations
Computerised case studies
Discussions
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Project Review Module
Stockholm, Sweden, 27 August — 31 August 2012

Topics covered during the module (35 hours) included:
¢ Oral communication techniques
¢ Preparation of a scientific poster or an oral presentation
¢ Revision of epidemiological, microbiological, and statistical methods
+ Critical appraisal of scientific presentation

Teaching methods included:
¢ Oral presentation
¢ Poster presentation
¢ Group discussion
¢ Lectures
¢ Review sessions

Vaccination Module
London, United Kingdom, 22 — 36 April 2013

Topics covered during the module (40 hours) included:

+ Clinical and epidemiological characteristics of main vaccine preventable diseases and their
current level of control in Europe

¢ Possible aims, methods of delivery and effects of vaccination programmes;

+ Epidemiological and public health principles for the design of vaccination programmes incl.
introduction of new vaccines

¢ Evaluation of vaccination programmes, using data on surveillance, vaccine uptake, vaccine
safety, immune status and seroepidemiology, vaccine effectiveness, outbreak investigation

¢ Understanding the role of risk perception and communication in relation to vaccination
programmes

+ Key aspects of vaccine related immunology

¢ Become familiar with modelling and economic evaluation of vaccination programmes

Software used:
¢ STATA 12
¢ Microsoft Excel
¢ Berkley Madonna v8.3.18

Teaching methods included:
¢ Presentations and computerised demonstrations
Lectures
Case studies
Discussions
Hands on practical training

* o o o

Sampling Module
Athens, Greece, 17 — 21 June 2013

Topics covered during the module (30 hours) included:

¢ Use surveys to address an applied public health research question
Choose a sampling strategy that is adapted to the population to sample
Select a sample that is as representative of the population as possible
Estimate sample size
Analyze surveys taking into account the sampling methods used
Use the results of surveys to drive public health decisions

* & & o o

Page 3 of

88

!



Software used:
¢ Stata 11-12
¢ Microsoft Excel

Teaching methods included:
+ Presentations and computerized demonstrations
¢ Computerized case studies
+ Discussions

Rapid Health Assessment in Complex Emergency Situations & Mass
Gathering (Optional Module)

Athens & Skala, Greece, 24 — 28 June 2013

Topics covered during the module (37 hours) included:
Rapid Health Assessment in Complex Emergency Situations:
¢ Identify priorities in CES
Know the national and international partners in CES
Prepare for a CES international mission
Comply with UN security requirements
Know and use relevant indicators to monitor intervention in CES
Identify source of information and implement data collection to monitor intervention
Plan and conduct a survey in CES
Use GPS for sampling and mapping
Use appropriate methods for counting population
Mass Gathering:
¢ Justify needs for Mass Gathering surveillance
+ Identify public health events for Mass Gathering surveillance
+ Explore analytical tools and design surveillance to facilitate Public Health action
Software used:

S S S S 0

¢ E-POP
¢ Quantum GIS

Teaching methods included:

Presentations and lectures

Video presentations

Discussions

Exercises and case studies

Practical outdoor exercise for mapping and population estimation
Participation in a real survey

L R R R R R 2

Project Review Module
Stockholm, Sweden, 26 - 30 August 2013

Topics covered during the module (40 hours) included:

¢ Oral communication techniques

¢ Preparation of a scientific poster or an oral presentation

¢ Revision of epidemiological, microbiological, and statistical methods
+ Critical appraisal of scientific presentation

Teaching methods included:

¢ Oral presentation ¢ Lectures
¢ Poster presentation ¢ Review sessions
¢ Group discussion
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A foodborne outbreak due to norovirus in a vocational
school, Austria November 2011
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Keywords: gastroenteritis, voca-
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B Summary

On 28™M November 2011, a school
physician informed the Austrian
Agency for Health and Food Safe-
ty (AGES) of 40 cases of gastroen-
teritis that occurred on 24" and
25" November in a vocational
school in the city of Salzburg, Aus-
tria. Two out of five students with
gastroenteritis tested positive for
norovirus (NV). A probable case in-
volved diarrhoea or vomiting in a
student, which occurred between
21t November and 5" December
2011. A confirmed case was a pro-
bable case with an NV-positive
stool sample. Epidemiological fin-
dings led to suspect food items
prepared by the school kitchen
and consumed between 21" and
25" November as outbreak sour-
ces. All students at the school
were eligible to be included in a
retrospective cohort study. Forty-
eight cases fulfilled the outbreak
case definitions including three
(6%) confirmed cases among a to-
tal of 351 responding students.
The outbreak started on 23" No-
vember, peaked on 24" and ended
on 5" December. The cohort study
indicated a sour cream sauce
(food-specific relative risk (RR):
16.1; 95% CI: 3.9-67.5) and a tur-
key-strip salad (RR: 5.2; 95% CI:
2.3-11.8) as the most likely sour-
ces, accounting for 85% of the 39
suspected foodborne  cases.

24

chllisselworter: Brechdurch-
fall, Berufsschule, Internat, K-
chenangestellte, Lebensmittel.

B Zusammenfassung

Ein Lebensmittel-bedingter
Ausbruch von Norovirus in ei-
ner Berufsschule im November
2011 in Osterreich

Ende November kam es zu einer
Haufung von Brechdurchféllen bei
Schilern einer Berufsfachschule
mit Internat in Salzburg Stadt. Von
zwei der funf untersuchten Schu-
ler war die Stuhlprobe Norovirus
(NV) positiv. Die AGES wurde mit
der Aufklarung beauftragt. Ein
Ausbruchfall war definiert als
Brechdurchfall bei einem Schuler
mit Erkrankungsbeginn zwischen
21. November und 5. Dezember;
ein bestétigter Ausbruchfall hatte
zuséatzlich eine NV-positive Stuhl-
probe. Die deskriptive Epidemio-
logie lieB Speisen, die von der
Schulkliche zubereitet und zwi-
schen 21. und 25. November von
den Schilern konsumiert wurden,
als Ausbruchquelle(n) vermuten.
Zur Prifung dieser Hypothese
wurde mit den 370 Schilern eine
retrospektive Kohortenstudie
durchgeflhrt. Informationen Uber
die  Speisenkonsumation  der
Schiler an den besagten Tagen
erhoben wir mittels eines selbst
auszuflllenden Fragebogens. Wir
berechneten die Tages-spezifi-
sche Erkrankungs-Befallsrate fur
21.-25. November und fur jede
Speise das relative Erkrankungs-

92

received June 4, 2012

Risiko. Wir identifizierten 48 Aus-
bruchsfélle (drei bestatigt) unter
den 351 vollstédndig befragten
Schilern. Der Ausbruch dauerte
von 23. November bis 5. Dezem-
ber, mit einem Fallzahl-Gipfel am
24. November. Hochste Erkran-
kungs-Befallsraten wurden bei
den Schilern beobachtet, die an
den Tagen 22., 23. und 24. No-
vember Speisen der Schulkiiche
konsumiert hatten (10 %, 12,4 %,
4,7 %). Eine Sauercremesauce
(RR: 16,1; 95 % CI: 3,9-67,5) und
ein Putenstreifensalat (RR: 5,2;
95% CI: 2,3-11,8) erwiesen sich
als plausibelste Quellen des Aus-
bruchs. Insgesamt konnten mit
diesen Speisen 85% der 39 sus-
pekt  Lebensmittel-assoziierten
Falle erklart werden. Als Aus-
bruchsstamm wurde eine NV-Hy-
bride von Genotyp GGIL7 und
GGI.6 identifiziert. Die Art des
NV-Eintrags in die Schulkliche
bleibt ungeklart, da keine Stuhl-
untersuchungen bei den Kiichen-
angestellten durchgefihrt wur-
den. Ein HACCP-Konzept (i.e.
Gefahrenanalyse und kritische
Lenkungspunkte) war in der
Schulkiiche nicht etabliert.

Abbreviations: HACCP = hazard ana-
lyses and critical control points; NV =
Norovirus; nt = nucleotide; GGIl = ge-
nogroup Il; AR = Attack rate
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Genotyping identified the hybrid GGIL.7/GGII.6 as the
virus causing the outbreak.

The mode of NV entry into the school kitchen re-
mains unclear as stool samples from kitchen workers
have not been tested. However, the lack of a hazard
analysis critical control point system (HACCP) in the
school kitchen might have caused the failure of food
safety procedures and facilitated the contamination
of kitchen surfaces and food items with NV.

B Intoduction

Norovirus (NV) is a single-stranded RNA virus that
can cause acute gastroenteritis in humans. NV can
spread via aerosolized vomit, contaminated food and
environmental surfaces and directly from person to
person via the faecal-oral route (KOOPMANS, 2008;
DREYFUSS, 2009). The infectious dose is low, ran-
ging between 10-100 viral particles and the incubati-
on period lasts on average from 24 to 48 hours
(KRONEMAN et al., 2008; TEUNIS et al., 2008). The
virus is increasingly recognized as a leading cause of
foodborne disease in Europe and is frequently repor-
ted to be associated with NV-excreting food handlers
(LOPMAN et al., 2004, KRONEMAN et al., 2006;
KOOPMANS, 2008; DREYFUSS, 2009).

The virus is classified molecularly into genogroups
(GG) and genotypes. Genome sequencing followed
by phylogenetic analysis is the most common me-
thod for genotyping (DINGLE, 2004). Most NV out-
breaks reported in the last five years in Europe have
been caused by the GGIl.4 genotype.

In Austria, notification of foodborne NV gastroen-
teritis has been mandatory since 2006 (BMG, 2009).
According to the 2012 update of the European NV
molecular platform (Noronet) in which the Austrian NV
reference laboratory has participated since 2008, 34
NV outbreaks were registered in Austria in 2008, 39 in
2009, 54 in 2010 and 21 in 2011 (SCHMID et al., 2005;
FRETZ et al., 2009; KRAUSE, 2009). The two domi-
nant GGIl genotypes registered were GGII.4-2006b in
2008 and 2009 and GGlI.4-2010 in 2010 and 2011.

On 28" November 2011, a school physician infor-
med the Austrian Agency for Health and Food Safety
(AGES) of 40 cases of gastroenteritis that had occur-
red on 24" and 25" November in a vocational school
in the city of Salzburg. Two of five stool specimens
collected from students with gastroenteritis were po-
sitive for NV. Insufficient hand hygiene among the stu-
dents was initially cited as the reason for the out-
break, putting the blame on the students affected. On
30" November, the provincial public health authority
of Salzburg commissioned AGES to investigate the
outbreak.

B Material and Methods

We investigated a school outbreak of gastroenteritis
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due to NV and performed a retrospective cohort stu-
dy among the students of the vocational school to
identify the source(s).

Descriptive epidemiology

We defined a probable outbreak case as diarrhoea
or vomiting in a student of the vocational school with
disease onset between 21" November and 5"
December 2011. A confirmed outbreak case was a
probable case with a stool sample positive for NV. A
suspected foodborne case was defined as an out-
break case with disease onset not later than 28" No-
vember, considering the kitchen closure on 26" No-
vember. The outbreak team engaged the school
teachers in active case-finding, asking them to ask
students whether they had fallen sick with diarrhoea
or vomiting in the time period of interest. For each
identified case, we collected information on age, sex,
date of disease onset, symptoms (diarrhoea, vomi-
ting, fever, nausea, stomach ache, and cramps) and
on laboratory testing of stool specimen. The school
physician interviewed the first 20 patients on exposu-
re to food prepared by the school kitchen facility and
on exposure to a vomiting case in order to generate
hypotheses about potential sources of infection.

Analytical epidemiology

Epidemiological findings led us to suspect food
items prepared in the school Kitchen and consumed
between 21" and 25" November as likely sources of
infection with NV. All students registered at the school
for the winter semester 2011/2012 and who had pos-
sibly consumed food prepared in the school kitchen
facility were eligible to be included in the retrospec-
tive cohort study. Information on food items consu-
med at the school on any of the days of interest (21"
25" November) and at any meal (breakfast, lunch,
dinner) was collected via self-administered question-
naires, together with information on boarding school
status and demographics (age, sex). We entered data
into the Epilnfo software version 7 and used Stata
version 10 to calculate relative risks and 95% confi-
dence intervals by chi-square test and Fisher’s exact
test.

To identify the date of risk of infection, we defined
students exposed on specific days and day-specific
cases. For the particular day under study, a day-spe-
cific case was a case exposed to any food item on
that day and who fell sick within the following two
days, taking into account the incubation period for NV
of 24-48" (day-specific analysis) (SCHMID et al,
2007). In the second step, we compared for each
food item the risk among exposed students with the
risk among the unexposed per day (day-wise food-
specific analyses), resulting in the food-specific rela-
tive risk (RR). We restricted these day-wise food-spe-
cific analyses to the days found to be associated with
illness in the day-specific analysis. We conducted
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stratified analyses to control for potential
confounders or effects of modification of exposure to
the different foods.

Laboratory investigations

The National Consultant Laboratory for Norovirus in
Germany tested the stool specimens available from
outbreak cases for the presence of NV using a
real-time PCR as described previously (MILLER et al.,
2002). Characterization of NV by genogroup was pet-
formed by a nested multiplex RT-PCR. The genotype
was identified by direct sequencing and a neighbour-
joining tree analysis using a consensus region of
275 nt (nucleotides) in the RNA-dependent RNA poly-
merase gene open reading frame 1 (ORF1) and a con-
sensus region of 140 nt in the capsid gene open rea-
ding frame 2 (ORF2) (OH et al., 2003).

Environmental investigations

No staff in the school kitchen provided stool speci-
mens for laboratory diagnostics. The public health au-
thority did not collect food or environmental samples.

B Results

Forty-eight cases fulfilled the outbreak case defini-
tions including three (6%) confirmed cases. Thirty-
seven cases (77%) reported nausea, 31 (65%) vomi-
ting, 29 (60%) stomach ache, 24 (50%) diarrhoea and
16 (33%) fever. The median age was 17 years (range:
14-20), 39 cases were male (81.3%) and 38 (80%))
were boarding students. We identified consumption
of food prepared in the school kitchen facility as the
only common link among the 20 case students inter-
viewed by ftrawling questionnaire. The outbreak
started on 23" November, peaked on the 24" and
ended on 5" December. The shape of the outbreak
curve suggested sources of infection on the 213, 2209,
23, 24" and possibly 25" November, followed by
non-foodborne transmission of NV on 26", 27th, 28th
November and 2" and 5" December (Fig. 1).

Analytical epidemiology

Of the 370 students registered at the school, inclu-
ding 207 boarding and 163 non-boarding students,
we recruited 351 students for participation in the re-
trospective cohort study. These encompassed 196
boarding students (response rate: 94.7%) and 155
non-boarding students (response rate: 95.0%).

The overall disease attack rate was 14% (48/351). The
median age of the cohort participants was 15 years (min
13; max 19) with a male: female ratio of 1:2. Males (RR:
2.2; 95% Cl: 1.1-4.42) and boarding students (RR: 3.0;
95% CI: 1.5-5.8) were more likely to be a case. When
stratified by boarding school status, males among the
boarding students were more likely to be a case (RR:
3.4; 95% Cl: 1.4-8.2, p=0.003). Of the 41 cases with
available data on disease onset (for seven outbreak ca-
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Fig. 1: Cases of an outbreak due to NV in Austria, November/
December 2011 by date of clinical onset (n=41; in seven cases
disease onset unknown); 1: indicates the day on which hand disin-
fectant effective against NV was provided and the school environ-
ment disinfected, 2: indicates period of kitchen closure

ses the onset of disease wasunknown), 39 were sus-
pected to be foodborne cases and included in the day-
specific analyses and subsequently in the day-wise
food-specific analyses.

Highest disease attack rates (AR) were seen among
the participants who had eaten any food on 22" No-
vember and 23" November (AR: 10%, 12.4%) (Tab. 1).
Using 21 November - the day associated with the
smallest AR (0.4%) — as reference, the day-specific
relative risk (RR) of illness was 24.5 (95% CI: 3.3-
179.6) for food consumption on 22" November, 30.4
(95% ClI: 4.2-220.9) for food consumption on 23 No-
vember and 11.4 (95% CI: 1.5-88.3) for food con-
sumption on 24" November. The AR associated with
food exposure on 25" November did not differ signifi-
cantly from the AR associated with food exposure on
215 November (1.7% versus 0.4%).

Based on these findings we restricted the day-wise
food-specific analyses to 22'", 23" and 24'" November.
Compared with unexposed students, participants ex-
posed on 22" November to the consumption of veni-
sonragout, red cabbage/dumplings, cranbetrries, baked
potatoes or sour-cream sauce were more likely to be a
case (Tab. 2). After stratifying these food-specific ana-
lyses by exposure to sour-cream sauce, the food item
with the highest relative risk and biological plausibility,
consumption of venison ragout, red cabbage/
dumplings, cranberries and baked potatoes was no
longer associated with the risk of being a case (Tab. 3).
Participants who consumed Wiener Schnitzel,
potatoes or turkey-strip salad on 23" November were
more likely to be a case than those who did not consume
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these items (Tab. 2). After stratification of the food-spe-
cific analyses by consumption of turkey-strip salad,
consumption of Wiener Schnitzel or potatoes was no
longer associated with risk (Tab. 3). Of the 39 suspected
foodborne cases, consumption of sour cream sauce on
22" November or of turkey strip-salad on 23 Novem-
ber can explain 33 (85%) cases, all of which occurred on
23-25M November. No food item consumed on 24"
November was associated with the risk of being a case.
The eight cases that occurred on 26"-28" November

Tab. 1: Day-specific attack rate (AR%) of the days 21#-25" November 2011 in

an Austrian NV outbreak in a vocational school

99 (2012)

high homology in the capsid gene open reading frame
2 (ORF2) (94%) to the GGII.6 genotype (GenBank acc.
no AJ277620).

Environmental investigations

According to the school physician, no members of
the kitchen staff had taken sick leave and there was
no indication that kitchen workers with diarrhoea had
continued work in the week prior to and during the
outbreak. There was no hazard analysis critical con-
trol point (i.e. HACCP) concept for food safe-
ty in place in the school kitchen.

Days of food D2Y-Specific Day-specific AR(%) W Discussion
exposure xposed stasent case’n N/N (exp)
B (Nexp) o The epidemiological investigation of an out-
Nov 21 245 1 0.4 break of NV gastroenteritis including a total of
48 cases in an Austrian boarding school in
Nov 22 240 24 10.0 November 2011 indicated a foodborne gene-
Nov 23 242 30 12.4 sis for the majority of the cases. Insufficient
Nov 24 215 10 47 hand hygiene of boarding school students
: may explain the few non-foodborne cases ge-
Nov 25 60 1 1.7 nerated by person-to-person transmission.

'Day-specific exposed student defined as a cohort participant with food ex-
posure on the day under study; the decreasing numbers of the day-specific
exposed participants is due to exclusion of participants who had fallen sick

before or on the day under study;

’Day-specific case defined as a student who fell sick within the two days fol-

lowing the day of exposure to food

Genotyping of NV from the outbreak cases
identified the hybrid GGII.7/GGII.6 as the out-
break causing virus, which has not been pre-
viously reported in Austria. In Sweden,
among 101 foodborne and waterborne NV

Tab. 2: Day-wise food-specific attack rate (AR%) and food-specific risk ratio (RR) for food items served on 22" and 23'¢ November; 95%

confidence intervals (Cl) and p-values.

Food items Food exposed Food unexposed
Total Cases AR% Total Cases AR% RR 95 % ClI P

22" November; N=344

Sour-cream sauce 143 23 16.1 201 2 1.0 16.2 3.9-67.5 <0.01
Baked potatoes 161 23 14.3 183 2 11 1341 3.1-54.6 <0.01
Ragout of venison 199 22 11.1 145 3 2.1 53 1.6-17.5 <0.01
Red cabbage/dumpling 184 19 10.3 160 6 3.8 2.8 11-6.7 0.02
Cranberries 137 15 11.0 207 10 4.8 2.3 1.1-4.9 0.03
23" November; N=343

Wiener Schnitzel 230 30 13.0 113 2 1.8 7.37  1.8-30.3 <0.01
Turkey-strip salad 139 25 18.0 204 7 3.4 524 23-11.8 <0.01
Potatoes 220 27 12.3 123 5 41 3.02 1.2-7.6 0.01

and on 2™ and 5" December are suspected to be se-
condary.

Laboratory investigations

Three of seven stool specimens collected from stu-
dent cases tested positive for NV genogroup (GG) II.
Genotyping of the outbreak virus characterized the
virus as a hybrid of the GGI.7 and GGII.6 genotypes.
The hybrid showed high homology in the polymerase
gene open reading frame 1 (ORF 1) (94.3%) to the
GGIl.7 genotype (GenBank acc. no. AB039777) and

95

outbreaks in 2002-20086, four of the foodborne out-
breaks were also caused by this NV hybrid GGII.7/
II.6a (LYSEN et al., 2009). Most NV outbreaks repor-
ted in the last five years in Europe were caused by the
GGL.3, .4 and |.b genotypes and the GGII.4 genotype
(SIEBENGA et al., 2008; VAN BEEK et al.,, 2012) but
the spread of recombinant viruses such as hybrids of
different polymerase and capsid genotypes has in-
creased over the past five years (REUTER et al., 2006;
LYSEN et al., 2009). The public health impact of emer-
ging recombinant NV strains is not yet known.
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Tab. 3: Stratified analyses: Food-specific risk ratio (RR) for food items served on 22" and 23" November stratified by the two food items
that are the most microbiologically plausible vehicles for NV (i.e. sour-cream sauce, turkey-strip salad); 95% CI

Exposures Crude analyses

Stratified analyses

RR (95% Cl)

RR (95% Cl) RR (95% C)

22" November

exposed to not exposed to
sour-cream sauce sour-cream sauce

Baked potato 13.1 (3.1-54.6) 00 0.0
Ragout of venison 5.3 (1.6-17.5) 1.9 (0.5-7.6) 1.6 (0.1-24.9)
Red cabbage/ dumpling 2.8 (11-6.7) 1.0 (0.4-2.4) 1.8 (0.1-28.8)
Cranberry 2.3 (1.1-4.9) 1.2 (0.5-2.6) 0.0
exposed to not exposed to
= e tu rkeyp-strip salad turkey—gtrip salad
Wiener Schnitzel 7.4 (1.8-30.3) o0 2.8 (0.6-13.9)
Potatoes 3.0 (1.2-7.6) 0.9 (0.3-2.6) 2.8 (0.6-14.2)

As described in previously published NV outbreaks,
defining outbreak cases for each day of exposure
under study according to the incubation period of in-
fection increases the likelihood of identifying probab-
le sources of infection with a pathogen with such a
short incubation period as NV (SCHMID et al., 2007;
SCHMID et al., 2011a). Two dishes implicated by our
findings - the sour cream sauce and the turkey-strip
salad - are biologically plausible sources of infection
with NV. The other food items also implicated by the
findings of the day-wise food specific analyses such
as baked potatoes or Wiener Schnitzel are rather bio-
logically non-plausible as NV vehicles. This was con-
firmed by the findings of the stratified analyses, which
indicated the two biologically plausible food items as
effect modifiers for the others. Boarding students
were more likely to be cases, which can be explained
by the fact that sour-cream sauce and turkey-strip
salad were served for dinner.

Preparation of cold meals not requiring heating has
been repeatedly reported to be associated with food-
borne outbreaks of NV (KOOPMANS and DUIZER,
2004; SCHMID et al., 2007; SHOWELL et al., 2007).

NV can easily enter kitchen facilities of schools, ac-
commodations and health-care facilities via sympto-
matic and asymptomatic kitchen workers (SCHMID et
al., 2007; MOE, 2009; MARSHALL and BRUGGINK,
2011). Up to 20% of people infected with NV do not
have symptoms of gastroenteritis and may continue
to work and to have contact with food (MOE, 2009;
MARSHALL and BRUGGINK, 2011). A study in Japan
showed that the mean viral load in stools found in
asymptomatic food handlers was similar to that of
symptomatic individuals (OZAWA et al., 2007). Food-
borne outbreaks due to asymptomatic NV excretors
among kitchen staff have been repeatedly reported.
In Ireland in 2009, sandwiches, which were epidemio-
logically identified as the source of an outbreak, were
suspected to have been contaminated by asympto-
matic, NV-excreting food handlers (NICOLAY et al,,
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2011). In Austria in 2009, an outbreak of NV in a
healthcare facility was traced back to asymptomatic
kitchen staff excreting NV (SCHMID et al., 2011a).
Another mode of spread of NV into kitchen facilities
could be via kitchen workers, in whose households
somebody had fallen sick from an NV infection. This
was reported in an outbreak due to NV at a university
cafeteria in Texas in 1998 (DANIELS et al., 2000) and
in an outbreak among attendees of a party in Austria
in 2007 (KUO et al., 2009). A study of NV viability indi-
cated that NV can remain infectious for up to 28 days
at 20 °C on the surface of a kitchen (LAMHOUJEB et
al., 2009). The lack of a hazard analysis critical control
point system (HACCP) in the school kitchen might be
responsible for the failure of food safety and have fa-
cilitated the contamination of kitchen surfaces and
food items by kitchen workers excreting NV. However,
as no stool samples from the disease-free kitchen
workers, no food or environmental samples and no
information on the disease status of the kitchen wor-
kers’ household members were available, the mode
of entry of NV into the school kitchen remains unclear.

On 25" November (outbreak day 3), the school
cleaning staff cleaned and disinfected the surfaces of
the classrooms, toilets and public areas. On 26" No-
vember, the kitchen was closed for two days for
cleaning and disinfection. The school physician trai-
ned students and kitchen workers in hand hygiene by
use of a hand disinfectant effective against NV (Bode
Sterilium Virugard®, Hartmann, Heidenheim, Germa-
ny), which was provided in toilets and in the kitchen
facility. Only two further cases were reported after
November 28" (outbreak day 6).

We recommended implementation of an HACCP
system, which is required by law in Austria but hard to
control in boarding schools due to the lack of person-
nel resources. We advise school directors to comply
with the Austrian guidelines for the control and pre-
vention of NV outbreaks (SCHMID et al., 2011b).
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Background

+ According to the 2012 update of noronet (European NV molecular platform), there were for Austria 34 registered in 2008, 39 in 2009, 54 in 2010,
and 21 NV outbreaks in 2011. The 2 dominant GGII genotypes were GGII.4 2006b in 2008/2009, and GGII.4 2010 in 2010/ 2011.

= On 28 Nov: school physician informed AGES about 40 cases of gastroenteritis

» Cases occurred on 24-25 Nov in a vocational school in city Salzburg

= 3/7 stool specimens from diarrhea case-students were positive for NV

= On 30 Nov, the provincial public health authority Salzburg mandated AGES to investigate the outbreak.

Methods

Descriptive epidemiology: active case finding by school teachers, description of cases by place, time and person; collection of information on food
exposure and exposure to vomiting case

Outbreak Case definition: a probable outbreak case is diarrhea/vomiting in a student of affected school with disease onset between 21 Nov- 5 Dec 2011;
a confirmed outbreak case is probable case with NV positive stool sample; a suspected foodborne outbreak case is a outbreak case with disease onset not
later than 28 Nov, considering date of kitchen closure on 26 Nov.

Analytical epidemiology: cohort study

Cohort of interest: 370 students registered at the school for 2011/2012 and a possible consumer of food prepared in school kitchen facility for on days
21-25 Nov, 2011.

Data collection: Information on food items consumed at school on 21-25 Nov collected via self-administered questionnaire.

Plan of analyses: I: day-specific analysis yielding day-specific attack rates (AR%),, II: day-wise food-specific analyses yielding food-specific risk ratios.
Day-wise food-specific analyses were restricted to these days found associated with iliness in day-specific analysis.

Stratified analyses: to control for potential confounding or effect modification of the different food exposures.

Results

Descriptive epidemiology Analytical epidemiology I Analytical epidemiology IT

48 cases fulfilled outbreak case definitions Day-specific analysis Day-wise food-specific analyses

consumption of food prepared in the school Using Nov. 21 with the smallest AR% as Table 2; Food-specific risk ratios (RR) for 22 and 23 Nov;
kitchen facility was only common link among reference for computing day-specific risk ratios 95% confidence interval (CI) and p-value.

caseﬂudepls interviewed by trawling for 22-25 Nov. (Table 1). Food items Total RR 95%CI P
questionnaire. Shape of the outbreak curve pypje 1; pay-specific attack rate (AR) and risk ratio 22 November; N=344
suggested sources of infection on the days (RrR) of 21-25 November = | 163 T 000
21, 22, 23, 24 and possibly on 25 November, . 1424i{[6 iy :
followed by non-foodborne transmission of i i Baked potato 161 | 13.1 3.1-54.6 0.00
NV on 26, 27, 28 Nov, 2 and 5 Dec Daysof PR beciic specnﬁc AR(%) RR  95%c  Ragoutof venison 199 | 53 16175  0.00
(Figure 1). ST i) s Red cabbage/ dumpling 184 | 2.8 1167 002
Figure 1; cases by date of onset of an outbreak 3
due to NV in Austria, November 2011 (n=41) Adlige 245 L 0 “ il . ]
i 2Nov 240 24 100 245 331796 23November N=343
;; Wl outreak case 23 N6V 242 30 124 304 422209 Wiener Schnitzel 230 | 7.37 1.8-30.3  0.00
Turkey strip salad 139 | 524  23-11.8 0.0
2 24Nov 215 10 47 114 15883
2 Potatoes 220 | 3.02 1276 001
2 25 Nov 60 1 1.7 41 03643 -
. Students who consumed venison ragout, red
7 Highest attack rates (ARs) and risk ratios (RRs) cabbage/dumplings, cranberries, baked potato or
. were seen among students, who have eaten any ~ SOUr cream sauce on 22 Nov, )
14 food on 22 and 23 Nov. Students who consgmed Wiener  Schnitzel,
% No significant difference was found in day-  Potatoes or turkey strip salad on 23 Nov were
1 specific attack rate between the two days 21 more likely to be a case (Table 2)
10
: Nowiand’23 Now: Stratified analyse indicated two items
7 Laboratory investigation independently associated with the disease risk:
b Genotyping of the outbreak virus characterized Sour cream sauce: 16.2 (95%CI:3.9-67.5)
4 the virus as a hybrid of GGIIL.7 genotype and Turkey strip salad: 5.2 (95%CI:2.3-11.8)
H GGIL6 genotype. The hybrid showed high Outbreak control measures: On 25 Nov
1 homology in the polymerase gene open reading (outbreak day 3), the school cleaning staff cleaned

purususnyEen L2345 s 7 frame 1 (ORF 1) (943%) to the GGIL7  and disinfected the environmental surfaces of the

Su Sa Su

oec genotype and high homology in the capsid gene classrooms, toilets, and public areas. On 26-27 Nov
Dot of Grat open reading frame 2 (ORF2) (94 %) to the the kitchen was closed for cleaning and
GGII.6 genotype. disinfection.
Conclusions
. Epndem|olog|cal fndmgs indicated two bnologlcally plausible outbreak sources: sour cream sauce and turkey strip salad.
« Genotypin 7/GGIL.6, which has not been reported before in Austria.

of kntchen surfaces and food items.
esence of asymptomatic excreting kitchen

»~Lacking a HACCP in the school kitchen mlght ha
The mode, how NV entered school kitchen, remained unclear due to lac

workers, and disease status of kitchen workers’ household members.

We recommend implementation of a HACCP, which is required by law in Austria, but hardly to be [«

personal resources.

We advise the school director to comply with the AGES guidelines for control and prevention of NV outbreaks.

Kontaktperson:  Shu-Wan Jian | Abteilung Infektionsepidemiologie | Wahringerstrasse 25a,1090, Wien. E-Mail: shu-wan.jian@ages.at
Osterreichische Agentur fiir Gesundheit und Erndhrungssicherheit GmbH www.ages.at

g school due to lack of

.
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Methods \,
Case Definition &{A.QF:_S‘&-

Probable case

«“Primary case
vomiting/ diarrhoea in a student of the school with disease
onset between 21 Nov - 27 Nov 2011

» Secondary case
vomiting / diarrhoea in a student of the school with disease
onset after 27 Nov 2011 and contact to a primary case

Confirmed case

Primary or secondary case of RT-PCR confirmed NV infection

\
Retrospective cohort study § 1.\9;.13»8,:“

w Population of interest
t1 370 students registered at the school for 2011/2012

= Self-administered questionnaire

iz Demographics, clinical onset, symptoms, duration of illness,
hospitalization and food exposure

¢ Breakfast, lunch, dinner on 21-25 Nov included 70 food items

= Plan of analyses

" Primary cases were included
t: Univariate analysis
Day-specific analysis, food-day-specific analysis
2 Stratified analyses

Environmental & Laboratory \TAGES
investigation

« Laboratory investigation
11 Genogroup (GG): nested multiplex RT-PCR
1 Genotype: direct sequencing and analysis

w Environmental Investigation
1 Inspection of the school kitchen
i1 Interviews of kitchen staff on disease status

£t PH authority did not collect food or environmental
samples
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Background Y AGES

| Dot g te et
RURS Tt

u 24-25 Nov: 40 students of a boarding school fell sick with
gastroenteritis

= 26 Nov: closure of school kitchen
n 28 Nov: report to local PH authority
w30 Nov: AGES started investigation

School: 370 students including 207 boarding students
Student: Age 13-20 years, Male : female=1.9

School kitchen: preparing 3 meals/day, 5 kitchen workers

Objectives \g AGES

= To describe the outbreak
u To identify the possible sources of the infection

» To prevent further outbreaks of gastroenteritis in schools
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Stratified analyses II \{{ GES

Snirvabens borcy b tesrvmat
)

m Other risk factors for being a case: Male, boarding student

characteristic Crude RR (95%Cl)
male . 2.2(1.14.4)
positive boarding status 3.0 (1.6-5.8)

Exposure to sources of infection stratified by gender

male female
Source of infection Risk difference Risk difference
(95%Cl) (95%Cl)
Sour cream sauce 0.18 (0.10-0.26) 0.09 (0.01-0.17)
Turkey-strip salad 0.20 (0.10-0.30) 0.07 (0-0.14)
17
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Conclusion {AGE" L3

e

u Sour cream sauce and Turkey-strip salad most likely
sources of NV-outbreak

Both manually prepared without heating
» Hypothesis on food contamination with NV
« I Kitchen staff — excretor

+ II: Purchased food items contaminated with NV ->
contamination of kitchen environment

+ No microbiological evidence

13

tyrmadn rores by
Cememta tid- g

\
Recommendation LAGES

= Reinforced the implementation of HACCP in the kitchen
7 No HACCP may cause food safety failure
1 HACCP concept implementation is required by law in Austria

» Comply with Austrian guidelines for control and prevention
of NV outbreaks

m Facilitate the collection of specimens in suspected
foodborne disease outbreak

o Food leftovers
o Any food handlers involved

14
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Introduction/Background

Introduction to the Disease

Listeriosis is a rare but potentially serious infectious disease caused by Listeria monocytogenes. L.
monocytogenes is a Gram-positive bacteria that occurs ubiquitously in nature. Many ruminant
animals (e.g. cow, goats) excrete the bacteria via faeces. Listeria serotypes are based on the two
antigens O and H. Currently, there are twelve serotypes of L. monocytogenes (1/2a, 1/2b, 1/2c,
3a, 3b, 3¢, 4a, 4b, 4c, 4d, 4e, and 7) recognized, of which three (1/2a, 1/2b, and 4b) cause the
majority of human cases (95%); serotype 4b is most commonly associated with outbreaks. Most
cases of human listeriosis are foodborne, related to contaminated raw food and undercooked food.
Risk groups of listeriosis are pregnant women, newborns, and adults with a weakened immune
system (1). A person with listeriosis usually has fever and muscle aches, sometimes preceded by
diarrhea or other gastrointestinal symptoms. Symptoms in pregnant women include mild flu-like
symptoms, headaches, muscle aches, fever, nausea, and vomiting. Most reported cases of invasive
listeriosis present with life-threatening illness such as materno-fetal listeriosis or neonatal

listeriosis, blood stream infection, and meningoencephalitis.

Listeriosis in Austria, until 2012

National Surveiflance Data - Data Sources

From 1996-2006 data on the annual number of cases were provided by the National Reference
Laboratory for Listeria, Innsbruck, Tyrol. Since 2007 the National Reference Centre and since 2010
the National Reference Laboratory for Listeria have been estalished by AGES, providing all
laboratory case data. Since 2005 data on monthly and annual number of confirmed cases of

listeriosis has been published at the website of the MoH.

From 1996 to 2005 the annual incidence increased from 0.14 to 0.24/100,000 with a total of 131
cases within the 10 years (1996: 11 cases; 2005: 20 cases). The rate decreased thereafter to
0.12/100,000 in 2006 (n=10). There was a steep increase to 0.55/100,000 persons in 2009 due to
a multinational listeriosis outbreak (n=46) (figure 1).

The incidence of pregnancy-related listeriosis from 1996 to 2012 ranged between 0 and
0.1/100,000 population with peaks in 1998, 2002, 2008 and 2010 (Figure 3).

Serotype 4b and 1/2a accounted for the majority of cases from 1997- 2012 (data not shown).

S.W. Jian- Evaluation of Listeria Surveillance System 3
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Outbreaks 2003-2012

According to the annual surveillance report of listeriosis in Austria, there were no outbreaks
reported from 2003 to 2007. From 2008 until 2012 a total of 4 outbreaks have been detected and
investigated.

2008: a foodborne was outbreak associated with jellied pork contaminated with Listeria
monocyftogenes including 14 cases with onset of gastroenteritis within 1 week following dinner at a
wine tavern on September 6.

2009/2010: A multinational Listeriosis outbreak with a total of 34 cases (25 Austrian cases)
including five deaths. The microbiologically identified outbreak source was an acid curd cheese
‘Quargel’, produced in Austria.

2010: An outbreak of three cases was detected in May (source unknown)

2012: An outbreak of three cases was detected (source unknown) (figure 2).

Figure 1. Annual incidence of invasive listeriosis disease /100,000 persons, Austria, 1996-2012;

Source: National surveillance data
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Figure 2. Number of invasive listeriosis disease by month of diagnosis, Austria, 2008-2012 (the
bracket indicated cases within an outbreak)
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The incidence of pregnancy-related and non-pregnancy related Listeriosis is illustrated in Figure 3.
The incidence of non-pregnancy related Listeriosis increased since 2006 and reached a peak in
2009, the year in which the "Quargel” associated outbreak occurred.

Figure 3. Annual number of listeriosis cases in non-pregnant adults and children > 1 month of
age (green line) and listeriosis cases in pregnant adults (blue lines), Austria, 1996-2012, Source:
National surveillance data
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The number of live births in 2012 is not available at the moment.
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The number of invasive listeriosis disease cases and percentage of all the cases by province from
2008 to 2012 was given in the Figure 4.
Figure 4. Annual incidence of invasive listeriosis disease (per 100,000 persons), number and

percentage of cases by province, Austria, 2008-2012 (Source: National Reference Laboratory for

Listeria)
Province n (%)

Year Annual incidence B K NO 00 S ST T v W
2008 0.37 13) 1(3) 7(23)  4(13) 4(13) 5(16) 2(6) 1(3) 6(19)
2009 0.55 12) 4(9) 8(17) 3(7) 4(9) 5(11) 3(7) 12) 17(37)
2010 0.42 0  1(3) 10(29) 4(11) 5(14) 6(17) 1(3) O  8(23)
2011 0.31 2(8) 4(15) 8(31)  3(12) 1(4) 415 0  2(8) 2(8)
2012 0.40 2(5) 3(8) 5(14)  7(19) 7(19) 2(5) 3(8) 2(5) 6(16)

The color in red displayed the province with highest number of cases during 2008-2012

The trend of case fatality rate (CFR) decreased despite the incidence increase, the peak of

increased CFR in 2009 was the year of the international outbreak (Figure 5).

Figure 5. Annual incience and case fatality, Austria, 1996-2012 (the number displayed the annual

number of deaths)
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Prevention and control of listeriosis

General recommendations to prevent an infection with Listeria include proper washing and
handling food, cook meat and poultry thoroughly, store foods safely and choose safer food (e.g.
pasteurized milk). Higher risk group such as pregnant women and immunocompromised
individuals should avoid consumption of foods such as not well-cooked hot dogs, delicatessen
meats, soft cheese and smoked seafood, which can be contaminated with Listeria (1). In addition,
the utilities used in the kitchen such as knives, countertops, and cutting boards, and refrigerators
should clean up often to avoid cross-contamination.

In public health perspectives, promptly detect and investigate cluster of listeriosis through effective
listeria surveillance system is crucial in order to take public health actions and interventions.

The control measure is aimed at the farm and food-processing level, in order to prevent
contamination of food products. To avoid raw milk contamination at farm, good farm practices
(e.g. animal and waste management, water treatment, good hygienic conditions during milking
and mastitis control) are essential to prevent the accumulation, survival, and transmission of
pathogens. At the processing factories, in order to prevent colonization of the processing
environment by L. monocytogenes, plant layout and equipment should be designed to be more
hygienic, such as without edges, crevices and dead spaces to facilitate good working routines and

to ensure an effective sanitation process (2).

Standard prevention and control strategies in Austria

Austrian Agency for Health and Food Safety (AGES) has published Zoonoses Community Summary
Report and listeriosis annual report for disseminating epidemiological data, standard prevention
and control strategies. Emphasize kitchen hygiene and rules to minimise the risk of foodborne
infection include cooking meat and fish thoroughly, boiling raw milk, and no consumption of raw
meat and regular washing of hands.

The Austrian guidelines on microbiological critereia for milk and milk production are based on
Directive 92/46/EEC of the EU commission (Discussion paper on strategy for setting microbiological
criteria for foodstuffs in Community legislation). Detailed criteria regarding milk and milk products
proposed by the Scientific Committee on Veterinary Measures relating to Public Health (SCVPH) in
2005 are given in Appendix 2.
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Microbiological criteria for foodstuff on sampling and testing

The microbiological criteria according to EU investigation regulation (EC) No 2073/2005 valid since
Jan 2006 on microbiological criteria for foodstuffs (e.g. dairy products and ready-to-eat food) are
used for verification of good hygiene practices and HACCP-based procedures which are mandatory
for the food business apply in Austria (3). The regulation differs in terms of food safety criterion
for L. monocytogenes which classified into three food categories for ready to eat food and gives an
overview of the appropriate sampling plans (Appendix 3).

Samples shall be taken from processing areas and equipment used in food production, when such
sampling is necessary for ensuring that the criteria are met. In that sampling the ISO standard
18593 shall be used as a reference method. Food business operators manufacturing ready-to-eat
foods and dairy products, which may pose a L. monocytogenes risk for public health, shall sample
the processing areas (e.g. water, grease, salt bath) and equipment for L. monocytogenes as part
of their sampling scheme.

The analytical reference method for detection and enrichment of L. monocytogenes is according to
the European Committee for Standardization EN/ ISO 11290-1 and 11290-2 standard operating
procedures. In Austria, the food and environmental specimens are examined in the laboratory of

IMML base on the standard operating procedures (4).

S.W. Jian- Evaluation of Listeria Surveillance System 8

108



Description of the surveillance system

Objective of the surveillance system

We identified five objectives of the Austrian Listeria surveillance system determined in the
Epidemic Act (Epidemiegesetz, BGBL. Nr. 186/1950) and Zoonoses Act (Zoonosengesetz, BGBI. I
Nr. 128/2005), which has been adapted to the goals for the Surveillance of Communicable
Diseases in the EU (7) (the laws are illustrated in Appendix1).

1. Monitor trends in listeriosis incidence in order to assess the present situation in real-
time to respond to rises above warning thresholds and to facilitate appropriate

evidence-based action;

2. Detect and monitor any listeriosis outbreaks with respect to source, time, population
and place, in order to provide a rationale for public health action;

3. Identify population groups at risk and in need for targeted prevention measures;

4. Generate hypotheses on (new) sources, modes of transmission and groups most at risk
and identify needs for research and development and for pilot projects;

5. Report Austrian Listeria data to TESSy according to Decision No 2119/98/EC (6).

Population under surveillance

We consulted the federal institute Statistics Austria for information on the population under
surveillance including age, sex and province of residence. The role of Statistics Austria is to provide
reliably collected and expertly analyzed political, social and economic information in Austria and is
owned by the state.

The comprehensive surveillance system includes the entire Austrian population under surveillance
(8,489,482 in 2013). The Federal Republic of Austria lies in central Europe and covers an area of
83,870 sq km. Austria is surrounded by the Czech Republic, Germany, Hungary, Italy,
Liechtenstein, Slovakia, Slovenia, and Switzerland. Austria is divided into nine provinces:
Burgenland, Carinthia, Lower Austria, Upper Austria, Salzburg, Styria, Tyrol, Vorarlberg, and
Vienna. The official national language is German although Croatian, Hungarian and Slovenian are
recognized as regional languages. Austria is divided into a total of 106 district PH offices within the

9 provinces.
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Case definitions

The surveillance system applies the case definition of listeriosis given by WHO until 2008. Since

2009, the case definitions comply with the new EU case definition (Decision No 2119/98/EC of the

European Parliament and of the Council).

Table 1. Case definitions, EU

Case Definition

Clinical Criteria

Stillbirth

¢ Granulomatosis infantiseptica
the first month of life: : Z:ntlir::gg:\sqigr meningeenceglalius
at least 1 of the 5 following N Dygpnoea
symptams ¢ Lesions on skin, mucosal membranes
or conjunctivae
Pregnancy: ¢ Abortion, miscarriage, stillbirth or
at least 1 of the 3 following premature birth
symptoms e Fever
¢ Influenza-like symptoms
* Fever
Ofhyer: ; ¢ Meningitis or meningoencephalitis
at least 1 of the 4 following « Septicaemia
Symptome ¢ Localised infections such as arthritis,

endocarditis, and abscesses

» Isolation of Listeria monocytogenes
from a normally sterile site

Ic.::ilzz:?atory ¢ Isolation of Listeria mono_cytqge_nes

At laast1 o tha froma norrpally non-sterile site in

following 2 a foetus, stlllbo_rn{ newborn or the
mother at or within 24 hours of
birth

Epidemiological

Criteria * Exposure to a common source

At least 1 of the . Humfam to humqn Fransmlssmn

following 3 (vertical transmission)

epidemiological
links

¢ Exposure to contaminated
food/drinking water

Additional ¢ Incubation period 3-70 days, most
information often 21 days
Possible case Not applicable
Any person meeting the clinical criteria
Ereliabls mase and with an epidemiological link
Case Any person meeting the laboratory
Classification Criterid

Confirmed case

OR

Any mother with a laboratory
confirmed listeriosis infection in her
foetus, stillborn or newborn
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Type of the surveillance system

Since 1996 a compulsory, comprehensive, passive, case-based surveillance system for zoonoses
and zoonotic agents has been in place. The Zoonoses Act (Bundesgesetz zur Uberwachung von
Zoonosen und Zoonoseerregern, BGBI I Nr. 128/2005) in 2005 re-defined the zoonoses and

antibiotic resistance surveillance systems and the National Reference Centres for zoonotic agents

(7).

Data Structure

Detailed description about data structure of the current case-based surveillance system for /isteria

is given in the chapter of evaluation result of simplicity (Figure 6).

For detection of food and environmental specimens with listeria contamination, the food inspectors
collect specimens and submitted to the Institute for Milk Hygiene, Milk Technology and Food
science (IMML) for further diagnosis. The isolates of L/steria were submitted to National Reference
Laboratory for PFGE analysis. The laboratory data of both food and human specimens were
generated by the National Reference Centre for Listeria. The notification data and the laboratory
data are merged into one case record located in the National electronic web-based reporting
system (NeRS). This dataset is uploaded regularly to TESSy by the Federal Ministry of Health
(MoH).

The role of National Reference Laboratory for Listeria

The National Reference Laboratory for Listeria is located within the AGES at the Center for
Foodborne infectious diseases, Institute for Medical Microbiology and Hygiene, Graz.

The designation was based on the EU Regulation (EC) Nr.882/2004 that each Member State is
required to designate the relevant reference laboratories for specific tests of foods and human
specimens. The jurisdiction of the National Listeria Reference Laboratory included for the test of
human specimens and food products such as dairy products to detect infection or contamination of
Listeria monocytogenes. The role and request form for the submission of isolates of Listeria
monocytogenes were according to Food Safety and Consumer Protection Act (LMSVG) § 38 Abs. 1-
6, § 74 and §75.

S.W. Jian- Evaluation of Listeria Surveillance System 11
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The role of the Institute for Milk Hygiene, Milk Technology and Food Science

The Institute for Milk Hygiene, Milk Technology and Food Science (IMML) is a teaching, research
and food-sample testing institute at Department of Animal Production and Public Health in
Veterinary Medicine, University of Vienna. IMML organize platforms for knowledge transfer,
training events and lectures at conferences on current issues in food safety in Austria. In addition,
IMML have also involved in the environment monitoring and product contamination chain
investigations. IMML offers the interdisciplinary entanglement of activities with other universities
and risk assessment bodies such as the Austrian Agency for Food and Food Safety (AGES) and
other responsible authorities (8). The research of the IMML is organized into five working groups:
Innovative methods of detection,

Molecular epidemiology,

Adaptation of pathogenic microorganisms

Global aspects of food safety and

Food-associated Zoonotic Ecology (post-doctoral program of the University of Veterinary Medicine
Vienna)

In addition to IMML, the Federal Institute for Alpine Dairy Farming (Bundesanstalt fiir
Alpenlandische Milchwirtschaft, abbreviated as BAM redwood) also monitors Listeria in dairy
products since 2004 in Austria. BAM redwood also provides hygiene training and education courses

for cheese technological information include control of Listeria (9).

Indicators

The indicators of the surveillance system are the monthly and annual number of cases at the MoH
website and the annual incidence/100,000 population total and by age, sex, and province, the
annual number of cases by serotype and PFGE (pulse filed gel-electrophoresis) type, 28-days
mortality/100,000 population, case fatality and the annual number of registered outbreaks

provided in the annual surveillance report of the National Reference laboratory.
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Feedback

The annual report “Report on Zoonoses and Zoonotic agents” published by Ministry of Health and
Austrian Agency for Health and Food Safety (AGES) is to disseminate information of surveillance of
zoonoses in Austria, which include /isteria infection. The MoH also publishes the number of Listeria
cases online each month: “Monatliche Statistik meldepflichtiger Infektionskrankheiten” since 2005.
The MoH has published the number of Listeria cases that are reported to the National electronic
web-based reporting system (NeRS) each month on the “Monatliche Statistik meldepflichtiger
Infektionskrankheiten”, with a lag of one month. This is generated by National Reference Centre
for Listeria and reported to MoH or directly extracted from NeRS by MoH since 2009. The annual
report of Annual statistics of notifiable infectious diseases (Statistik meldepflichtiger
Infektionskrankheiten vorlaufiger Jahresbericht) has been published as the news letters by MoH,
which includes listeriosis.

On the provincial public health directorate level, the provincial PH director is assigned the task of
overseeing Listeria-surveillance and also supports the coordination of province-border-crossing
outbreaks together with the Federal Zoonoses Commission. The provincial PH director has access
to anonymous province-specific data within the NeRS in order to monitor the epidemiological
trends. At the start of the following year, the total number of Listeria cases is made available only
provisionally as the numbers are then corrected and confirmed over the course of the year. One
additional advantage is that the Listeria data that is collected in the NeRS can also be submitted to
TESSy via the MoH directly. Furthermore, the binational cooperation for /isteria via Binational
Consulting Laboratory for Listeria Germany / Austria established the bond between the Institute
for Medical Microbiology and Hygiene, AGES and Robert Koch Institute to encourage the European
network in German-speaking countries, with the consistent aim and better resources to control

rare infectious disease such as listeriosis.
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Action taken

The binational Austrian-German Consiliar Laboratory for Listeria in Vienna noticed a cluster of
human isolates of L.monocytogenes serotype 1/2a in August 2009. Fourteen cases with onset of
disease ranged from June 2009 to January 2010. An epidemiological investigation revealed
‘Quargel’ cheese produced by an Austrian manufacturer as the source of infection. The product
was withdrawn from the Austrian, German, Slovakian and Czech markets on 23 January 2010
according to MoH (10). This was criticized as too long to recall the incriminated products. During
that time, Austrian law illustrated that before any public health reaction such as food product
recall, microbiological evidence of identical pathogen in the food product is required. As a direct
influence of this outbreak, since 21 April 2010, the Austrian government amended its Food Safety
and Consumer Protection Act (LMSVG) to enable products recall announcing by health authorities
base on epidemiological evidence before microbiological evidence being confirmed (11).

Another room for improvement from the experience of this outbreak is risk communication to the
public, especially if hard-to-reach group (e.g. the elderly) is involved. There were at least two
additional cases associated to consumption of the contaminated Quargel after date of product
recall, which means the information is not well disseminated to all the public at risk or some
people reluctant to dispose of food even though information has been informed. House visit of the
patient is important to be able to obtain possible food leftover and to advise other family members

on precautionary procedures.
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Methods of the evaluation of the Surveillance System

Goal
To assess whether the objectives of the surveillance system for Listeriosis are fulfilled
Aim

The aim of the evaluation of the surveillance system will be to assess whether the system has the

appropriate simplicity and timeliness to reach the following objectives of the system:

Detect and monitor any listeriosis outbreaks with respect to source, time, population and
place, in order to provide a rationale for public health action.

Evaluation of the surveillance system

In the following we describe method/materials on the simplicity and timeliness before and after
implementation of NeRS in 2009 (Table 2).
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Table 2. Methods used for evaluation of the two selected attributes (simplicity and timeliness)

Attribute Method

Simplicity Study objective: To assess the simplicity of the Listeria surveillance system through identifying and comparing
the number of components and data pathways, and the mode of data analysis before and after implementation
of the National electronic web-based reporting system (NeRS) for statutorily nctifiable diseases in Austria
Study design: Before - After Intervention Study
Study population: The whole population of Austria
Outcome: The difference in the number of components and data transfer pathways before and after the
implementation of NeRS
Data analysis plan: Personal interviews will be performed with AGES Department of Infectious Disease
Epidemiology and National Reference Centre for Listeriato compare the number of components and number of
data transfers before and after the implementation of NeRS include

-Number of stakeholders involved in data production e.g. physicians, primary laboratories and the reference

laboratories
*Document used to collect data
»Interface used to transfer data
-Stakeholders involved in data transfer (senders and receivers)
-Software used for data managing and data analysis (e.g. MS Excel and Epi info)

Timeliness Study objective: To assess the timeliness of the Listeria surveillance system by measuring the median time of

delivery process include from date of onset to blood or CSF specimen receipt at primary laboratories until the
last step of case record entry into the NeRS

Study design: Before - After Intervention Study

Study population: The surveillance system before (-2008)and after the implementation of NeRS (2009-)
Outcome: Median length of time between

-the interval between date of specimen collection and date of specimen arrival at the laboratory for the Listeria
surveillance system, 1996-2008

-date of onset, date of diagnosis and date of notification since 2009

Data analysis plan: Calculation of the median length of time mentioned above

S.W. Jian- Evaluation of Listeria Surveillance System
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Results of the Evaluation of the surveillance system

Simplicity

The number of components, data pathways, and the mode of data analysis were compared before
(-2008) and after (2009-2011) implementation of the National electronic web-based reporting
system (NeRS) in Austria (Figures 5). The implementation of the NeRS eliminated two steps in the
case data reporting process between local and national level due to the direct entry of case data at
local level. Previously, the data transfer step between the district public health office to the
provincial public health department and the step between the provincial PH directorates to the
Ministry of Health had been conducted on a monthly schedule to transfer case records to the
national level. In addition, the National Reference Centre for Listeria no longer needs to provide
the MoH with the data monthly and annually. The MoH is able to access Austrian dataset of
listeriosis from the NeRS anonymously. The National Reference Laboratory for Listeria also entry
the results of food and environmental samples through NeRS, in order to response and investigate
possible foodborne listeriosis outbreaks promptly. The implementation of NeRS does simplify the

surveillance system for Listeria in humans and animals (Figure 6).

Figure 6. Data flow in the case-based surveillance system for Listeria after the implementation of
NeRS in Austria
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Figure 6 provides a detailed view on the current system case data generating components, data
collection and transition. Arrows indicate the direction of the data transition, squares indicate the
components participating in the surveillance system and circles indicate the mode of data entry
into the National electronic web-based reporting system (NeRS) and TESSy.

The current structure of the case-based Listeria surveillance system has been in place since 2009,
when the Ministry of Health implemented the National electronic web-based reporting system
(NeRS). There are six main components which participate in the Listeria surveillance system for
human in Austria: the Listeria-case-detecting clinicians and physicians with praxis, the district PH
office, the primary laboratory, the National Reference Centre for Listeria, the National Reference
Laboratory for Listeria, the National electronic web-based reporting system (NeRS) and the
Ministry of Health.
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Timeliness

Monthly and annual report of notifiable communicable diseases (Monatliche Statistik
meldepflichtiger (ibertragbarer Infektionskrankheiten and Jahresstatistik meldepflichtiger
Infektionskrankheiten) have been uploaded on the official website of Ministry of Health included
the number of cases for listeriosis since 2005 (12). Before 2005, listeriosis was not included in the
annual surveillance report. However, the case-based information of listeriosis in Austria from the
National Reference Laboratory of Listeria or the National Reference Centre for Listeria was
available since 1997 onwards.

Timeliness of the Listeria surveillance system to compare prior to and after implementing National
electronic web-based reporting system (NeRS) was calculated by measuring the median time of
time-related information available in the dataset. From 1996 to 2008, date of specimen collection
and date of specimen arrival at the primary laboratories are the only information available to
calculate timeliness. The date of specimen arrival refers to the date when the CSF or blood
specimens are received at the primary laboratories for clinical microbiology.

A total of 55 out of 172 cases with both information on the sampling date and date of specimens
arrival at the primary laboratories available from 1996-2008, the period before NeRS has been
implemented (Figure 7). The median days of the interval between date of specimen collected and

date of specimens arrival at the primary laboratories are 6 days (Max: 688, Min: 0).

Figure 7. The median interval between date of specimen collection and date of specimen arrival

at the primary laboratories for the Listeria surveillance system, 1996-2008, Austria

PROVINCE
Burgenalnd Interval between Date of specimens collection and
Carinthia Date of specimen arrival at the laboratory (n=55)
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1 2 3 4 5 6 7 8 910 11

Median number of days

After the NeRS has implemented, there were three date variables that were used to calculate
timeliness from Listeria case records from 2009 to 2011 (2012 not available): date of onset, date

of diagnosis and date of notification.
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A total of 96 out of 107 cases with the information on both the onset date and the diagnosis date
available, the medians days of intervals from 2009-2011 are two days (Max: 17, Min: 0). A total of
101 out of 107 cases with the information on both the diagnosis date and the notification date
available, the medians days of intervals from 2009-2011 are one day (Max: 28, Min: 0). Compare
to the interval before the NeRS has been implemented, data transmission efficiency has improved.
The information of cases with data available on both time-related variables and reported province
were given in Figure 8. The median time between date of onset and date and diagnosis among the
Austrian provinces range from 1.5 days in Carinthia to nine days in Vorarlberg during 2009 and
2011. The intervals between date of diagnosis and date of notification range from zero days in

Styria to 2.5 days in Tyrol.

Figure 8. The median time between date of disease onset, date of diagnosis and date of
notification among cases reported to NeRS within the Listeria surveillance system by province,
2009-2011

Date of diagnosis

PROVINCE %
Burgenland Interval between onset date and diagnosis date (n=50)
Carinthia - - Interval between diagnosis date and notification date(n=55)
LowerAustria
UpperAustria -
Salzburg l
Styria
Tyrol -
Vorarlberg -
Vienna -

9 87 6 54 3 2 1 1 2 3 4 5

Median number of days
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Discussion

Through establishing the surveillance system for listeriosis according to the Epidemic and
Zoonoses Act, the incidence of listeriosis has been monitored to detect any possible cluster or
outbreak. In combination with the result from food and environmental specimens, the surveillance
system is able to detect and monitor any listeriosis outbreaks with respect to source, time,
population and place, in order to provide a rationale for public health action.

The implementation of the NeRS enables the MoH to ransfer data to TESSy on a regular basis.

Based on the results from the attribute simplicity, the implementation of the NeRS eliminated two
steps from the data reporting process. The NeRS provided the district, province and national levels
of the surveillance system with direct access to analyse and monitor the trends of listeriosis in real-
time. The NeRS also reduced the time needed between case identification and case reporting
compared to the previous surveillance system structure. The results of the calculation of the
timeliness of this step in the reporting process enables observation of the listeriosis trends in real-

time in order to provide a rationale for public health action.

The limited date variables available in the former surveillance system provided limited information
on the evaluation of timeliness of the system prior to implementation of the NeRS. Without the
variables date of diagnosis and date of notification, we could not calculate timeliness when the
data was made available at the national level.

One recommendation for further investigation would be to include attributes such as sensitivity
and completeness, which have not yet been assessed, and thus a comprehensive conclusion

whether system achieves all objectives is still pending.
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Appendix

1. The objective of surveillance system for Listeria

1 Monitor trends in listeriosis incidence in order to assess the present situation in real-time to
respond to rises above warning thresholds and to facilitate appropriate evidence-based

action;

ZOONOSES ACT-
i. §1(1)and §3 (1) — goals for methodological surveillance established
ii. §8 and Annex 3 — Zoonoses report requirements

EPIDEMIC ACT -

ii. §2 (1) — all notifiable diseases are required to be reported to the appropriate
district PH office within 24 hours

iv. 83 (2) — duties of federal zoonoses commission for zoonoses surveillance

v. §4 (8) — within framework of epidemiological surveillance, access to personal
data of cases allowed

2 Detect and monitor any listeriosis outbreaks with respect to source, time, population and
place, in order to provide a rationale for public health action;

ZOONOSES ACT-
i. 84 (1) — established outbreak response duties for provincial governors
ii. §7 — Data required to be collected in foodborne outbreaks

EPIDEMIC ACT -

iii. §26a (1) — all isolates must be sent to National Reference Laboratories for
confirmation

3 Identify population groups at risk and in need for targeted prevention measures;
ZOONOSES ACT—-

i. 85 (1) — general regulations of zoonoses surveillance include recognition,
description and evaluation of potential health hazards

EPIDEMIC ACT

ii. §4 (4) — all data collected in the registry for notifiable diseases must also
include prevention measures implemented
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4 Generate hypotheses on (new) sources, modes of transmission and groups most at risk and
identify needs for research and development and for pilot projects;

ZOONOSES ACT
i. §3 (2)- integrated risk assessment within zoonoses surveillance

5 Report Austrian Listeria data to TESSy according to Decision No 2119/98/EC.
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2. The interim criteria proposed by the Scientific Committee on Veterinary Measures
relating to Public Health (SCVPH), 2005

Food category

Criteria in current
Community legislation

Interim criteria proposed in the opinion of

the SCVPH

Other opinions or comments
from the SCVPH

Cheeses made from raw
milk and from thermized
milk (Dir. 92/46/EEC)

Listeria monocytogenes

Retain (not concerning hard cheese)

Salmonella

Retain (not concerning hard cheese)

Soft cheese (made from
heat-treated milk)

(Dir.92/46/EEC)

Listeria monocytogenes Standard
Salmonella Deletion
S. aureus, guideline Standard
E. coli, guideline Deletion

Coliforms, guideline

Replace with Enterobacteriacae

Fresh cheese

(Dir. 92/46/EEC)

Listeria monocytogenes

Standard for cheeses made from raw/thermised

milk

Salmonella

Standard for cheeses made from raw/thermised
milk

S. aureus, guideline

Deletion in cheese produced by fermentation

guideline

Other cheeses than those | Listeria monocytogenes Deletion
mentioned above Salmonella Deletion
(Directive 92/46/EEC)

Butter Listeria monocytogenes Deletion

(Dir. 92/46/EEC) Salmonella Deletion

Coliforms. guideline Deletion
Powdered milk Salmonella Standard
(Dir. 92/46/EEC) Listeria monocytogenes Deletion
S. aureus. guideline Deletion
Frozen milk-based Salmonella Deletion
products Listeria monocytogenes Deletion
S. aureus. guideline None
(Dir. 92/46/EEC) Coliforms, guideline Replace with Enterobacteriacae
Aerobic plate count, Deletion

Liquid milk-based
products and powdered
milk-based products

(Dir. 92/46/EEC)

Salmonella

Standard only for products made from
raw/thermised milk

Listeria monocytogenes

Standard only for products made from
raw/thermised milk

Coliforms, guideline

Replace with Enterobacteriacae

Aerobic plate count (for
liquid heat-treated
unfermented milk based
products)

Guideline
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3. Sampling plans for Listeria monocytogenes according to Regulation (EC) 2073/2005

Mi isms/thei S}'T"l?l(i:-‘)g Limits ) Analytical refe
Food category tlu:?-::l:::nm x;)“oii tc;m 8 in ;ho:lc(‘c)m o Stage where the criterion applies
n c m M
1.1 Ready-to-eat foods intended for infants and ready- | Listeria monocytogenes | 10 0 Absence in 25 g ENASO 11290-1 | Products placed on the market during
to-eat foods for special medical purposes (*) their shelf-life
12 Ready-to-eat foods able to support the growth of L. | Listeria monocytogenes | 5 0 100 cfu/g (%) EN/ASO 11290-2 (%) | Products placed on the market during
monocytogenes, other than those intended for their shelf-life
mfants and for special medical purposes
5 0 Absence in 25 g (7) EN/SO 11290-1 | Before the food has left the immediate
control of the food business operator,
who has produced it
13 Ready-to-cat foods unable to support the growth of | Listeria monocytogenes | 5 0 100 cfu'g EN/ASO 11290-2 (%) | Products placed on the market during
L. monocytogenes, other than those intended for their shelf-life
infants and for special medical purposes (¥) (F)

(") n = number of units comprising the sample; ¢ = number of sample units giving values between m and M.

@) Fo

r points 1.1-1.25 m = M.

(®) The most recent edition of the standard shall be used.
(*) Regular testing against the criterion is not required in normal circumstances for the following ready-to-eat foods:—

those which have received heat treatment or other processing effective to eliminate L. monocytogenes, when recontamination is not possible after this treatment (for example, products heat treated in their final
package),

(*) This criterion shall apply if the manufacturer is able to demonstrate, to the satisfaction of the competent authority, that the product will not exceed the limit 100 cfu/g throughout the shelf-life. The operator may fix

fresh, uncut and unprocessed vegetables and fruits, excluding sprouted seeds,

bread, biscuits and similar products,

bottled or packed waters, soft drinks, beer, cider, wine, spirits and similar products,

sugar, honey and confectionery, including cocoa and chocolate products,

live bivalve molluscs.

intermediate limits during the process that must be low enough to guarantee that the limit of 100 cfu/g is not exceeded at the end of shelf-life.
(%) 1 ml of inoculum is plated on a Petri dish of 140 mm diameter or on three Petri dishes of 90 mm diameter.

() This criterion shall apply to products before they have left the immediate control of the producing food business operator, when he is not able to demonstrate, to the satisfaction of the competent authority, that the

product will not exceed the limit of 100 cfu/g throughout the shelf-life.

(*) Products with pH < 4,4 or a,, < 0,92, products with pH < 5,0 and a,, < 0,94, products with a shelf-life of less than five days shall be automatically considered to belong to this category. Other categories of products

can also belong to this category, subject to scientific justification.
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Background
« Within the previous 3-5 years, a substantial rise in reported cases of pertussis has been noticed in two of the nine Austrian provinces
+ The Federal Ministry of Health mandated the AGES to assess the observed different trends and to generate hypotheses on possible reasons for the

findings on trend differences among the provinces
«+ Since 2010, primary pertussis vaccine series have been recommended among infants aged 3mo, 5mo and 12mo
Methods
« National surveillance data were used: monthly aggregated data for 2005-2008; cased-based data for 2009-2011
« Case definition used: WHO recommendation until 2008; EU/ECDC recommendation since 2009 onwards
« From 2005-2011: Annual incidence of total Austrian population by province
« From 2009-2011: Annual incidence by age-group and age-group specific proportional distribution by onset month
Province-specific proportional distribution of cases by case classification (possible, probable, confirmed)

Results

+ From 2006-2011; in 3/9 provinces incidence increased : - In the 0-9 years old: cases (10-19%) peaked in Aug/Sep and in February
Styria: by 3.5/100,000/y, Salzburg: by 1.9/100,000/y, UA: by 1.0/100,000/y (9-12%)
« From 2009-2011; in province Tyrol increase from 0.3-5.8/100,000. + Inthe 2 10 years old, cases peaked (10-12 %) from Sep - Dec (Fig. 3)
» The other 5 provinces showed stable incidences (“low/stable incidence
provinces”) Fig. 3. Proprotional case distribution by age and month of onset, 2009-2011
« In 3 of the 4 “high-incidence provinces”, age-group 0-14 y only affected 20%
« In 1 of the 4 “high-incidence provinces”, both age-groups 0-14 y und 215 y
affected (Fig. 1, 2 and 4). g
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Conclusions

+ Based on the national surveillance data we found four provinces, which experienced a considerable increase within the past 3-5
years (= high incidence provinces)

» The other five provinces showed stable incidence or decreasing trend (=low/stable incidence provinces)

+ In one of the four “high incidence provinces” all age groups were affected: Styria

+ The hypotheses on reasons for the provincial differences in the annual incidence trend:

= Different notification behaviour of physicians

= Clinical misclassification of cases

= Laboratory misclassification of cases

= Different province specific vaccine coverage of primary or booster immunisation

Kontaktperson:  Shu-Wan Jian | Abteilung Infektionsepi i ie | Wahringerstrasse 25a,1090, Wien. E-Mail: shu-wan.jian@ages.at
Osterreichische Agentur fiir Gesundheit und Erndhrungssicherheit GmbH

127



8. B¥AIF PG mEFITFL—HE KAPR &
Knowledge, practices and attitudes on pertussis among

physicians in Austria, 2013

A cross sectional study among

general practitioners, pediatricians and pulmonologists

Dr. Shu-Wan Jian, DVM

Osterreichische Agentur fiir Gesundheit und Erndhrungssicherheit (AGES)
Institut fiir medizinische Mikrobiologie und Hygiene, Wien

Leitung: Abteilung Infektionsepidemiologie

WahringerstraBe 25a, A-1096 Wien

Dr. Daniela Schmid, MSc

Osterreichische Agentur fiir Gesundheit und Erndhrungssicherheit (AGES)
Institut fir medizinische Mikrobiologie und Hygiene, Wien

Leitung: Abteilung Infektionsepidemiologie

WahringerstraBe 25a, A-1096 Wien

OA. Dr. Holger Flick

Klinische Abteilung fur Lungenkrankheiten,

UKIM-LKH Universitatsklinikum /Medizinische Universitat Graz
Auenbruggerplatz 20, 8036 Graz

Univ. Prof. Dr. Ursula Wiedermann-Schmidt

National Reference Centre for Pertussis

Institut fir Spezifische Prophylaxe und Tropenmedizin
Zentrum fiir Physiologie, Pathophysiologie und Immunologie
Medizinischen Universitat Wien.

Zimmermanngasse 1A, 1090 Vienna

Univ. Prof. Dr. Franz Allerberger
Osterreichische Agentur fiir Gesundheit und Ernahrungssicherheit (AGES)
SpargelfeldstraBe 191, A-1220 Wien

2012-2013

128



TABLE OF CONTENTS

25 el a0 o L ——————————— 3
Epidemiolony in AHSEITE . ccuuusmms s s s sssssnsns s s s 8 en s S ee e sy i 3
Clinical signs and symptoms of pertussis by age group.........cc.ceeeeeceecieieeeeceeeeeeeee e 7
International recommendations for laboratory diagnostics of pertussis............cccccceeeeevenenen. 8
Public Health rationale of the study ... 9

(@] 5] 1T ot 1V 10
PrMAry ODJECLIVES ...ttt eae e eee s 10
SECONAANY ODJECHIVES ...ttt e sa e ee s aes e e ee s e sennaens 10

i 206 LR — 11

MEEROM. ...t et s e e e e en 12
A5y 8 o\ =T T o [ 12
SOUrce POPUIREION oo s o e e B e 13
Study sample/Study population ... 13
1o o1 H e OO 14
Pata@OllEEEION s s R S 14
DEfINILIONS .....ceeeeeeeeee ettt et es b s st st es s ea e seas e e nne e 15
Data:analysis planasmuemnmnmnnernam s s s 16

Project ManagemENt............oo e e nnan 16

ST s SO ——— 17
Descriptive cross-sectional StUY.............ooommiieiiieee e s 17
Frequency distribution Of SCOIES............oo et eee e 19
Analytical cross-sectional StUAY ...t 21

T 25

LIMIEATIONS ...ttt ettt es ettt ee e e saeee s s st en e se s s se s snsn s s e e 25

REFEIEICES ..ottt ettt s e ea s st e et s es e s en 26

FA o] 071 g [ OO 27
Listial casedelBION .. .o e SRR S s 27
QUESTIONNGINE. ..ottt ettt ee et ea e s sebs st ess et e eseee b sers st snss e 30

2

S-W Jian Knowledge, practices and attitudes on pertussis among physicians, Austria, 2013

129



Background

Epidemiology in Austria

The “Osterreichische Gesellschaft fiir Pneumologie” (The Austrian Society of Pulmonology)
raised the concern of an increasing trend in the pertussis notification rate since 2006 in
Styria, one of the nine Austrian provinces based on national surveillance data. The provincial
public health authority of the province Tyrol reported an increase in the notification rate of
pertussis since 2009. The Chief Public Health Officer at the Austrian Federal Ministry of
Health, PhD Dr. P. Rendi-Wagner mandated the Austrian Agency for Health and Food Safety

(AGES) to investigate and identify potential reasons for these observations.

We analyzed the national surveillance data on pertussis cases for the time period 1990 to
2012 to describe the trends of annual notification rate of pertussis among the total Austrian
population, by the nine Austrian provinces and by the age groups. Findings indicate that,
after a period of decreasing and stable trend in the annual notification rate in the total
Austrian population (Figure 1), there was increasing annual nctification rate in four of the
nine provinces including Styria (3.0-23.7/100,000), Upper Austria (1.4-6.8/100,000),
Salzburg (0.4-8.9/100,000) from 2006 to 2012 and Tyrol from 2009 to 2012 (0.3-
7.6/100,000) (Figure2a). In the other five Austrian provinces decreasing, stable or slightly
increasing annual notification rate was observed from 1990-2012: Vienna (2.7-1.0/100,000),
Carinthia (3.7-0.7/100,000), Lower Austria (1.9-2.3/100,000), Vorarlberg (2.1-4.8/100,000)
and Burgenland (1.8-3.5/100,000) (Figure 2b).

Figure 1. Annual notification rate of pertussis in Austria, 1990-2012
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Figure2a. Annual notification rate of pertussis in Styria, Salzburg, Upper Austria and Tyrol
(defined as high notification rate provinces), 2005-2012
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Figure2b. Annual nctification rate of pertussis in Vorarlberg, Burgenland, Lower Austria,
Carinthia and Vienna (defined as stable notification rate provinces), 2005-2012
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confirmed cases.

The age group <1 and 1-4 years showed a steep increase in the annual notification rate
from 2009 (39.3/100,000; 3.5/100,000) to 2010 (66.3/100,000; 15.5/100,000) followed by a
slight decrease in 2011 (61.3/100,000; 15.2/100,000) then peaked in 2012 (96.6/100,000;
25.2/100,000). The 5-9 and 10-14 years experienced a three to four times increase in the
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annual notification rate from 2009 (2.5/100,000; 3.3/100,000) to 2011 (11.3/100,000;
11.6/100,000) then decreased in 2012 (10.9/100,000; 10.0/100,000). The 15-29 years old
experienced only a slight increase since 2009. The notification rate among the = 30 years
increased more than double from 2009 (1.8/100,000) to 2012 (5.0/100,000). When grouping
into the aged 0-14 and =15 years, we observed a considerable increase in the annual
notification rate for the aged 0-14 years and only a marginal increase in the = 15 years for
the provinces of high notification rate including Upper Austria (10.8/100,000 to 39.7
/100,000), Salzburg (9.6/100,000 to 22.5/ 100,000) and Tyrol (1.8/100,000 to 16.9/ 100,000)
from 2009-2012. In 2012, increase was also observed among aged 0-14 years in Burgenland
(15.8/100,000) and Vorarlberg (23.0/100,000). In Styria, increased was observed in both
age groups from 2009 through 2012 (0-14y: 7.7-45.5/100,000; =15 y: 9.6-20.3/100,000)
(Figure3).

The majority (74%) of cases reported to the EMS were without laboratory confirmation. In
2012, a total of 334 (58%) cases classified as confirmed and 219 (38%) cases belonged to

unknown or missing information on case classification.

Figure 3a. Annual notification rate of pertussis in the aged 0-14 years in Styria, Salzburg,
Upper Austria, Tyrol, Vorarlberg and Burgenland, 2009-2012
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Figure 3b. Annual number of pertussis cases in the aged 0-14 years in Styria, Salzburg,
Upper Austria, Tyrol, Vorarlberg and Burgenland, 2009-2012
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Figure 3c. Annual nctification rate of pertussis in the aged = 15 years in Styria, Salzburg,
Upper Austria and Tyrol, 2009-2012
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Clinical signs and symptoms of pertussis by age group

Base on the fact that signs and symptoms of pertussis differ by age, the Global Pertussis
Initative 2011 developed a useful algorithm that tailors criteria for clinical diagnosis of
pertussis in 3 different age cohorts: 0-3 months, 4 months-9 vears, and =10 vears (figure
4a), recently published in the Journal of dinical Infectious Diseases, Key indicators of the
clinical manifestation of pertussis in infants aged 0-3 months are afebrile non-productve
cough, which does not improve and may be accom panied with post-tussive emesis, apnea,
cyanosis or seizure. In children aged 4 months-9 yeas, the typical clinical picture of
pertussis is charactetized by paroxysmal non-productive cough with whoop lasting = 7 days.,
Pertussis in age group =10 years including adolescents and adults is characterized by a non-
productive cough lasting = 14 days with or without the typical paroxysmal pattern. Figure 4b
aives in detail signs and symptoms defined for clinical case definiion for surveillance
purposes (1).

Figure 4a. Symptoms and signs for clinical diagnosis of pertussis among three age groups
{0-3 months, 4 months-9 years and =10 years), source: Global Pertussis Initiative
Roundtable Meeting 2011
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Figure 4b. Clinicd case definition of pertussis for surveillance purposes, source: Global
Pertussis Initiative Roundtable Meeting 2011
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Intemational recommendations for laboratory diagnostics of pertussis
The criteria for the laboratory diagnostic procedure also tailored to the age group 0-3

months, 4 months-9 years, and =10 years, developed by the Global Pertussis Initigkive

(figure 5).

Figure 5. Age group and disease stage specific criteria for the |aboratory diagnosis of
pertussis recom mended by the Global Perbusss Initiative (GPI), source: Global Perbussis

Initative Roundtable mesting 2011
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One differentiates between early and late disease stage based on the duration of cough
(less/more than 3 weeks). In infants aged 0-3 months, the tests of choice are pertussis-
specific PCR and culture for Bordetella pertussis. For infants, adolescents and adults (age
group discrimination: 4 months-9 year; =10 years) presenting in the early disease stage,
PCR and serological tests are appropriate. Most adolescents and adults present with late
stage of disease therefore serology diagnosis is the only feasible diagnostic test. The
measurement of IgG-anti-Pertussis Toxin (PT) is recommended; the cut-off value for
seropositivity in a single serum sample is given between 60 IU/ml and 75 IU/ml (2);
additionally the determination of the IgA anti-PT titer is advisable (cut-off value: 10-20
IU/ml). If the serum sample shows antibody-levels above the cut-off for single sample
serology, the result can be interpreted as evidence of recent infection with 8. pertussis.
According to the clinical manifestations, if the diagnosis still cannot be confirmed by only
single serum, the antibodies should be measured in a convalescent serum sample at 2-4
weeks interval. A dual cut-off between 62-125 IU/ml is used to define a recent infection for

patients who were not vaccinated during the last 12 months(2).

Public Health rationale of the study

The resurgence of pertussis in Austria, as also observed in Europe (3), and the observed
difference in the pertussis epidemiology between the Austrian provinces might be due to
(a) increasing use of more sensitive clinical and/or laboratory diagnostic procedures, with

differences between the provinces

(b) increasing case reporting by the diagnosing physicians, with differences between the

provinces

(¢) increasing awareness of pertussis among physicians, when examining a patient with

respiratory symptoms (4), with differences between the provinces

(d) decreasing basic or booster vaccination coverage, and hereby true increase of

transmission (the latter issue will not be covered by this survey)

The public health rationale of this knowledge, attitude and practice survey is to understand
the particular epidemiological situation on pertussis in Austria, where a considerably
increasing notification rate trends were observed in four provinces (referred as to high

notification rate provinces) within the past 4-7 years. The other five Austrian provinces
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(referred as to stable notification rate provinces) were observed stable level notification rate

since 1990 or slightly increased natification rate within the past 1-2 years.

The overall aim of the survey is to assess the knowledge on pertussis, the attitudes towards
case notification and the practice on laboratory diagnosis among general practitioners,
pediatricians and pulmonologists. Secondly is to assess whether these factors differ between

pertussis high notification rate provinces and pertussis stable notification rate provinces.

Based on our findings, appropriate measures are planned to be set by the Ministry of Health:
these may include investment in encouraging the positive attitude towards case natification,
increasing the practice on laboratory case confirmation and elevating the overall knowledge

level on pertussis among physicians in Austria by education programs.

Further related projects currently on ongoing include the assessment of the laboratory
capacity for diagnosis of B. pertussis infection in Austria and to assess the pertussis

vaccination coverage by age.

The laboratory capacity of pertussis diagnostics in each province of Austria showed no
significant differences on diagnostic criteria of pertussis. The primary vaccine coverage of
pertussis in birth cohort 2000-2010 was not significantly different within provinces. The
results of the two surveys revealed the differences of province-specific notification rate of
pertussis were not associated with different diagnostic criteria for pertussis or different

vaccine coverage of primary series among the provinces.

Objectives

Primary Objectives
To assess

- notification behavior/practice for pertussis,
- knowledge on clinical manifestation and laboratory diagnostic methods for pertussis, and

- attitude towards seeking laboratory confirmation for suspected pertussis cases

among general practitioners (GPs), pediatricians (Ps) and pulmonologists (Puls) in Austria

(from now on in the study protocol collectively referred to as “physicians”)

Secondary objectives

To determine whether there is a difference

10
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- in the notification behavior/practice for pertussis between “physicians” of high notification

rate provinces (1) and “physicians” of stable notification rate provinces (2),

- in the level of knowledge on pertussis (including clinical manifestation and laboratory
diagnostic methods) between physicians of high notification rate provinces (as given above)

and physicians of stable notification rate provinces, and

- in the attitude towards seeking laboratory confirmation for suspected pertussis cases
between physicians of high notification rate provinces (as given above) and physicians of

stable nctification rate provinces

Hypotheses

Knowledge on pertussis, notification behavior/practice of pertussis cases and the attitude
towards seeking laboratory confirmation differ between “physicians” of high notification rate

provinces (I) and “physicians” of stable notification rate provinces (II)

(I) High notification rate provinces: defined as provinces with increasing pertussis annual notification rate from
2006 to 2012 or from 2009 to 2012 (i.e. Styria, Upper Austria, Salzburg and Tyrol)

(IT) stable notification rate provinces: defined as provinces with stable or slightly increasing annual notification

rate from 1990-2011, still at low level (i.e. Vienna, Lower Austria, Carinthia, Vorarlberg and Burgenland)

11
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Method

Study design
A Descriptive and analytical cross-sectional study

The descriptive part of the cross-sectional study will measure a convenience sample of

“physicians” including GPs, pediatricians, and pulmonologists registered in Austria.

- The quality of the notification behavior /practice (detailed definition see below)
- The level of knowledge on clinical manifestation (definition see below) and laboratory
diagnostic procedures (definition see below)

- The frequency of laboratory confirmation seeking behavior (definition see below)

The analytical part of the cross-sectional study will measure whether there are differences in

- the quality of notification behavior/practice,
- the level of knowledge on clinical manifestations and laboratory diagnostic procedures,
- and the frequency of seeking laboratory confirmation in a clinically suspected case of
pertussis
between physicians of high notification rate provinces and physicians of stable

notification rate provinces

We will ascertain the exposure factors knowledge, notification practice and laboratory
confirmation seeking behavior among Austrian physicians within a cross-sectional study. The
results on the distribution of these exposure factors among the participating physicians
across the nine provinces may help to explain the differences in the province-specific annual

notification rate within the previous 4-7 years (until 2012).

Limitations related to this approach are explored in the paragraph study limitation.
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Source population
The source population refers to the total of registered general practitioners (GPs),

established and hospital pulmonologists, and pediatricians (Ps) in Austria, listed at the
Austrian Chamber of Medical Doctors (Table 1). These professions are selected as they are
most commonly involved in the consultation of a patient with B. pertussis infection. The list

of the “physicians” was provided by the chamber.

Tablel. Source population by province and professions (GPs, Pediatricians and
Pulmonologists) in absolute number and number of physicians per 100,000 population

Sdis - Province*

population

Occupation B CA LA UA SA ST T Vv Vie Total

SP(sn per 100,000 145 230 741 718 231 576 309 150 772 3872
i 50.5) (41.3) (45.6) (50.5) (43.0) (474) (43.0) (40.0) (44.1) |(45.6

population) (50.5) (41.3) (45.6) (50.5) (43.0) (47.4) (43.0) (40.0) (44.1)|(45.6)

Pediatricians

N ( n per 100,000
population)
Pulmonologists

N ( n per 100,000
population)

22 44 153 150 65 132 100 42 361 |1069
(77) (7.9) (9.4) (10.5) (12.1) (10.9) (13.9) (11.2) (20.6) |(12.6)

5 18 45 58 16 61 23 9 122|357
(1.7) (32) (28) (41) (3.0) (5.0) (32) (24) (7.0) |@.2)

172 292 939 926 312 769 432 201 1255

(3) (6) (18) (17) (6) (15) (8) (4) (24) |°*®

Total N (%)

%o Distribution
of Austrian 3% 7% 19% 17% 6% 14% 8% 4% 21% -
population

*B: Burgenland, CA: Carinthia, LA: Lower Austria, UA: Upper Austria, SA: Salzburg, St: Styria, T: Tyrol,
V: Vorarlberg, Vie: Vienna

Study sample/Study population
Convenience sampling

The response rate of prior single random sampling was not satisfactory (<20%). To increase
the response rate, the task force of pertussis project decided to collect trawling
questionnaires by convenience sampling.

Sample size calculation

The sample size calculation for a descriptive study using a hypothesized frequency of 50%
for the expected proportion, a precision of 0.05, a significance level of 0.95, a correction for
finite population revealed required sample size of 283 paediatricians, 350 general
practitioners and 186 pulmonologists respectively. In the analytical cross-sectional study, we
calculated the sample size for the analytical cross-sectional study in each specialty. 276
respondents in each medical specialty were aimed to be recruited base on the following
prerequisite.

¢ 50% of the unexposed (low level of knowledge, unsatisfactory notification behaviour,
unsatisfactory laboratory diagnostic seeking behaviour) with outcome (being a
physician in high notification rate provinces);
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e A ratio of unexposed / exposed = 1;
¢ Significance level =95 %);

e Power = 80%;

e Min. PR =1.3;

In order to both describe and analyse the cross-sectional study with sufficient sample size,
we aimed at recruiting 283 paediatricians, 350 general practitioners and 276 pulmonologists
into the study. The distribution of the study sample by province is given in Table2.

Table2. Study sample by province in each specialty

. n/N
Province (%)
Medical specialty Total B CA LA UA S St T \ Vie
GPs 350 13 21 67 65 21 52 28 14 69
Paediatricians 283 6 12 41 40 17 35 26 11 95
Pulmonologists 276 4 14 35 45 12 47 18 7 94

Pilot study
The final version of the questionnaire has been decided by the pertussis task force who
represent involved medical societies. The decision from the task force was not to conduct a

pilot study for validating the questionnaire.

Data collection
Information was collected by a self-administered questionnaire online or by telephone. We

developed a 32-questions questionnaire in cooperation with the Austrian Society of
Pulmonology (OGP), the Austrian Society of Pediatrics and Adolescent Medicine (OGKJ) and
Austrian Society of General Practice and Family Medicine (OGAM) to describe the notification
behavior, the knowledge on clinical manifestation and laboratory diagnosis, and the
laboratory confirmation seeking behavior among the physicians. Additionally information will
be collected on physician’s professions, place of practice and the catchment area. The
majority of questions are fixed-response questions. For ascertaining the laboratories, to
which the specimens for pertussis confirmation are sent, and for ascertaining physicians’
procedure of obtaining a nasopharyngeal swab, open questions was used (Table 10 in
Appendix). The online questionnaire system (Question Pro) will close the questionnaire
within 30 minutes to avoid answering the questionnaire with help of library consultation. The
KAP questionnaire, except for demographic characteristics, was structured into four

attributes:
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(1) Notification behaviour/practice. The eight questions including 1-3, 8-11 and 31 with
binary (Yes/No) answers were to describe and analyze the satisfactory notification
behaviour/practice.

(2) Level of knowledge on clinical manifestation of pertussis. The nine questions including 4-
7 and 14 with single or multiple choices were used to describe level of knowledge on clinical
manifestation of pertussis. Two required questions including question 4 and 5 were applied
to analyze high level of knowledge on clinical manifestation of pertussis. In question 4, high
level of knowledge was defined by a cumulative score of 7-9 points from nine multiple
choices.

(3) Level of knowledge on laboratory diagnostic procedure of pertussis. The 12 questions
including 15-17, 19, 21-26, 28 and 30 were used to describe the level of knowledge on
laboratory diagnostic procedure of pertussis. The seven required questions including 15-17,
19, 23-24 and 28 will be used to analyze level of knowledge on laboratory diagnostic
procedure of pertussis. High level of knowledge on laboratory diagnostic procedure was
defined by a cumulative score of distribution of =75 percentile out of 17 points in the seven
required questions.

(4) Laboratory confirmation seeking behaviour of pertussis. Two questions including question
12 and 13 were used to describe laboratory confirmation seeking behaviour of pertussis.
Satisfactory laboratory confirmation seeking behaviour of pertussis was defined as the
frequency of a physician seeks laboratory diagnosis in a patient clinically suspected with 5.
pertussis infection was 275%.

Please see appendix for the detail of the questionnaire design.

Definitions

Definition of the outcome

1. Being a physician in one of the high notification rate provinces defined as a physician
whose place of practice is in a province with increase in the annual notification rate of
pertussis within the previous 4-7 years (i.e. Styria, Salzburg, Tirol and Upper Austria, until

2012) was observed.
2. A physician who report a laboratory confirmed case of pertussis

Definition of exposure factors under study

The exposure factors under study are:

Satisfactory notification behaviour/practice
High level of knowledge on clinical manifestation of pertussis
High level of knowledge on laboratory diagnostic procedure of pertussis

Satisfactory laboratory confirmation seeking behaviour of pertussis
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Data analysis plan

After questionnaires are retrieved each survey participant will receive a unique identification
number. All data will be analyzed anonymously. Employees of the Department of Infectious
Disease Epidemiology at AGES will generate spreadsheet in MS Excel extracted from the
software of online questionnaire called QuestionPro and perform data validation and cleaning.
The sampling weight will be considered for each respondent based on the response rate of

each province.

In the descriptive cross-sectional study, survey responses from participating physicians will
be described on the proportion of physicians replied correct answers in each question and
frequency of satisfactory notification practice, high knowledge level and satisfactory
laboratory seeking behaviour in the respondents obtained from convenience sampling.
(Table 4).

In the analytical cross-sectional study, we will compare satisfactory notification behavior,
high level of knowledge on clinical manifestation and laboratory diagnosis, and satisfactory
laboratory confirmation seeking behavior between “physicians” (as defined above) of high
notification rate provinces and “physicians” of stable notification rate provinces (Table 5). For
bivariate analyses chi square test for contingency tables will be used. Data analyses will be
performed by using STATA version 11.

Secondary, we analyzed the respondents’ knowledge of clinical manifestation and laboratory
diagnosis and satisfactory laboratory confirmation seeking behavior between “physicians”
who notified a laboratory confirmed case and those who did not notify a laboratory

confirmed case by calculating the prevalence ratio (PR) and 95% confidence interval

Ethical considerations
Creation of the protocol does not include the collection of potentially identifiable or sensitive
data on individuals. Any data analysis undertaken as part of the investigations to inform the

protocol construction will be presented in aggregated form.

Project management

The list of study population would be provided by The Austrian Society of Pulmonology
(OGP), the Austrian Society of Pediatrics and Adolescent Medicine (OGKJ) and Austrian
Society of General Practice and Family Medicine (OGAM). The primary investigators at AGES
are Dr. Shu-Wan Jian (EPIET fellow, Austrian FETP) and Dr. Daniela Schmid (Head of
Department for Infectious Disease Epidemiology, AGES). All the received questionnaires will

be owned by the Department for Infectious Disease Epidemiology at AGES.
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Results

Study participants’ description

The response rate of pediatricians is the highest of the three specialties, accounting for 53%.
There were only 78 GPs out of all registered 3872 GPs responded the online questionnaire.
We only described data of GPs but not analyzed the data due to its 2% respondents of the

source population.

Table 3. Description of the response rate of the study sample in physicians by nine

provinces (as of 30.09.2013)

?0//:; High-rate provinces n/N (%) Stable-rate provinces n/N (%) vaTue
Hedical Wl iy s s T B Ca LA V Vi
specialty
GPs 78/350 | 12/65 4/21 21/52 9/28 |2/13 2/21 15/67 2/14 11/69 | 0.06
(22) (18) (19) (40) (32) [(15) (10) (22) (14) (16)
Pediatricians 150/283 | 28/40 11/17 19/35 11/26 | 6/6 9/12 21/41 8/11 37/95| 0.48
(53) (70) (65) (54) (42) |(100) (75) (51) (73) (39)
Pulmonologists 42/276 |8/45 1/12 13/47 1/18 | 1/4 0/14 3/35 1/7 13/94|0.70
(15) (18) (8) (28) (6) (25) (©) (9) (14) (14)
Descriptive cross-sectional study
We described knowledge on pertussis, the attitudes towards case notification and the
attitude of seeking laboratory diagnosis among physicians by their specialty. The weighted
proportion allows for sample weights within provinces to be representative in provincial
distribution of the three specialties.
Table 4. Frequency of notification practice, knowledge on clinical manifestations and
laboratory procedures and laboratory confirmation seeking behaviour in the total study
population
Question no. and contents n/N ( weighted %)
GPs Pediatricians  Pulmonologists

(Ntotal=78 ) (Ntotal= 150)  (Ntotal= 42)

Notification practice (8 required questions)

1. Awareness of pertussis as a notifiable disease

2. Awareness of notifying a pertussis case to PH
authorities.

2a. Awareness of notifying a pertussis case to district PH
authorities

3. Use the standardized notification form provided by
MoH

8. Use an official case definition

9. Awareness of the ECDC case definition of pertussis
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69/77(90)  142/147(9%)  40/42 (93)

72/72 (100)  138/138 (100)  39/39 (100)

57/72(74)  86/138(63)  19/39(49)

49/76 (68)  110/142 (77)  30/40(78)

22/73(30)  39/144 (28)  13/40 (34)

3/73 (4) 5/125 (4) 0/34 (0)
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10. Notify a pertussis case based on the ECDC case 2/36(5) 5/70 (8) 0/17 (0)
definition
11. Notify a clinically suspected case 10/73 (16) 13/140 (8) 2/37 (5)
31. Notify a clinical suspected case again after having
received a laboratory confirmation (report a lab. 41/64 (65) 100/135 (74) 20/32 (63)
confirmed case)
Level of knowledge on clinical manifestation of pertussis (2 required questions )
4. High level of knowledge on clinical signs and 26/77 (34) 102/149 (67) 18/41 (40)
symptoms of pertussis infection ( gained 7-9 points from
total 9 points)
5. Differentiate the clinical signs and symptoms by age (1~ 46/77(59)  137/149(91)  27/39(69)
point)
6.1. Duration of cough in children aged < 3 months 51/73(73)  129/142(91)  23/30(74)
6.2. Cough-related symptoms of pertussis in children 53/72 (74) 99/137 (72) 19/31 (69)
between 4 months - 9 years
6.3. Duration of cough in children aged > 10 years 64/73(90)  125/142(87)  26/34(83)
7.1. High level of knowledge on the clinical case 34/72 (44) 58/135 (41) 5/30(12)
definition in young children < 3 months (gained 7-10
points from total 10 points)
7.2. High level of knowledge on the clinical case 15/70 (20) 40/131 (32) 9/30(31)
definition in children between 4 months - 9 years
(gained 7-10 points from total 10 points)
7.3. High level of knowledge on the clinical case 31/71(42)  64/130(49) 17/34 (44)
definition in children aged > 10 years and adults (gained
7-10 points from total 10 points)
14. Three weeks threshold between early stage and late 41/73 (57) 60/127 (46) 17/31 (59)
stage of pertussis infection
Level of knowledge on laboratory diagnosis (8 required questions )
15. Chose correct tests for laboratory confirmation in the
aged < 3 months with clinically suspected B. pertussis
infection (three points) 1070 SmiSy sy AlSheT)
16. Chose correct diagnostic tests to confirm a clinical
cases in children aged > 3 months, adolescents and

g 10/68 (14 35/143 (26 7/36 (25
adults (three points) foBALY) / 6) Rels)
17. Chose correct diagnostic tests to confirm a clinical
case in a cough duration of > 3 weeks (three points) 21/68 (29)  26/140 (17)  6/37 (20)
19. Chose correct immunoglobulin(s) for serological
testing (IgM alone is an incorrect answer) (three points) 47/67 (67) 104/135(78) 23/34(61)
23. Chose correct answer on the duration of not using
IgG for diagnosis of pertussis in patients following
pertussis vaccination (one point) wietlre) UGy 1890409
24. Chose we cannot use IgG-titer to discriminate recent  41/65 (63) 120/134 (90) 27/33 (80)

18
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vaccination and current infection (one point)

28. Chose correct types of specimens obtained for PCR or
culture (gained 2.4-3 points from total 3 points) 14/66 (20)  36/139 (26) 2/36 (5)

21. Ask vaccination history from patients 69/70 (99) 131/132 (99) 28/32 (87)

22. Inform the information of vaccine history to the
laboratory 54/68 (81) 96/128 (74) 17/31 (56)

Laboratory confirmation seeking behavior

12. High frequency of seeking laboratory diagnostics
(Frequency >75%) 44/73 (60) 122/142 (86) ~ 25/39(63)

13. The reasons for NOT seeking laboratory diagnostics

a. The treatment started immediately as a case of

pertussis is clinically suspected; there is no added value

for awaiting the laboratory results, which will be too 36/78 (46) 47/150 (31) 11/42 (26)
late.

b. The sensitivity and specificity of the laboratory
diagnostic tests for pertussis are poor 6/78 (8) 18/150 (12) 8/42 (19)

c. Laboratory diagnostic test for pertussis is too
expensive and funding is not covered by the social

_ : 9/78 (12) 7/150 (5) 6/42 (14)
insurance companies

Place of practice

a. General Practice ("Ordination”) 73/77 (95) 66/150 (42)  19/42 (41)

b. General Hospital 3/77 (4) 65/150 (45)  22/42 (57)

c. University Hospital 1/77 (1) 19/150 (13) 1/42 (2)

Frequency distribution of scores

A total of 131 pediatricians and pulmonologists replied all the questions included in ranking. 61
physicians and pulmonologists who did not complete the questions were excluded. The total 27 scores
included question 4, 5, 15, 16, 17, 19, 23, 24 and 28. The distribution of scores gained among the
131 participants was given in Figure 6.
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Figure 6. Distribution of scores on level of knowledge of pertussis in pediatricians and pulmonologists
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A total of 131 pediatricians and pulmonologists replied all the questions included in ranking. 61
physicians and pulmonologists who did not complete the questions were excluded. The total 17 scores
included question 15, 16, 17, 19, 23, 24 and 28. The distribution of scores gained among the 131
participants was given in Figure 7.

Figure 7. Distribution of scores on level of knowledge on laboratory diagnostics of pertussis in
pediatricians and pulmonologists
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Analytical cross-sectional study

Table 5. Prevalence of satisfactory notification practice, high knowledge level and
satisfactory laboratory seeking behaviour among the study paediatricians &
pulmonologists of high-rate provinces and stable-rate provinces

High-rate provinces Stable-rate provinces
(N=92) (N=100)
Attributes n/N 959/0CI n/N 95%CI P
(column%bo*) (column%o*) value
Satisfactory notification
practice
1. Aware pertussis is a 86/89 (96.0) 88.3-98.8 96/100 (95.7) 89.0-98.4 0.82

notifiable disease

2. Aware report to district PH 53/92 (56.6) 46.0-66.6  52/85(62.1) 51.1-71.9 0.79
authority

Use MoH notification form 66/87 (76.2) 65.9-84.1  74/95(76.9) 67.0-84.5 0.75
4. Use official case definition 23/88 (26.9) 18.3-37.6  29/96 (29.7)  21.2-39.8 0.54

Notify a clinical suspected 7/84 (7.6) 3.6-15.3 8/93 (7.8) 3.8-15.3 0.95
case

6. Notify again after receivea  25/91 (27.7) 19.3-38.1  22/76 (29.4) 19.9-41.1 0.75
lab. confirmation report

Level of knowledge on clinical
manifestations

1. High level of knowledge on
clinical manifestation

(high: 7-9 point, total: 9 points)
2. Differentiate clinical
manifestation by age

(Yes/No)

High level of knowledge on 47/92 (50.3) 39.9-60.7  51/100(51.5) 41.5-61.4 0.99
laboratory diagnostic
procedures

(high >11.8 point, total: 17 points)

Satisfactory laboratory 70/86 (83.3) 74.2-89.6 77/95(80.1) 70.4-87.1 1.00
confirmation seeking

behaviour (seek lab confirmation

in >75% of all patients)

32/92 (34.0) 24.8-44.5 40/100(42.4) 32.8-52.6 0.46

15/89 (17.5) 10.6-27.4  9/99 (9.4) 4.9-17.3 0.11

Attributes Mean (median) Mean (median) P value

Knowledge on clinical manifestation 6.86 (7) 6.76 (7) 0.59
(range:0-9 points)

Knowledge on laboratory diagnostic procedures 10.17 (10.2) 10.12 (9.8) 0.88
(range:0-17 points)

*Weighted proportion that allows for sample weights within provinces
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Assessing whether knowledge level and laboratory seeking behaviour differ between the
pediatricians+pulmonologists who reported a laboratory confirmed cases of pertussis in high
notification rate provinces and those in stable notification rate provinces

Table 6. Attributes for being a pediatricians & pulmonologists who notified a laboratory
confirmed case of pertussis (replied Yes for Question31)

Confirmed case NOT confirmed PR (95%CI)
Variables reporter case reporter
n/N (%%*) n/N (%%*)

High level of knowledge on clinical
manifestations

1. High level of knowledge on 78/107 (73.0) 29/107 (27.0) 1.05 (0.85-1.32)
clinical manifestation in general
(high: 7-9 point, total: 9 points)

2. Differentiate clinical 104/147 (70.9) 43/147 (29.1) 0.93 (0.70-1.25)
manifestation by age
High level of knowledge on 55/74 (73.9) 19/74 (26.1) 1.06 (0.87-1.29)

laboratory diagnostic procedures
high >11.8 point (75% percentile)
total: 17 points

Satisfactory laboratory 99/133 (74.1) 34/133 (25.9) 1.2 (0.89-1.63)
confirmation seeking behaviour

(seek lab confirmation in =75% of all

patients)

Attributes Mean (median) Mean (median) P value
Knowledge on clinical manifestation 6.88 (7) 6.74(7) 0.51
(range:0-9 points)

Knowledge on laboratory diagnostic 10.30 (10.2) 9.89 (9.6) 0.35
procedures

(range:0-17 points)

*Weighted proportion that allows for sample weights within provinces
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Table 7. Attributes for being a “pediatrician &pulmonologist” who notified a laboratory confirmed case and practice in high-rate provinces
compare to those who practice in stable-rate provinces.

High-rate provinces (N=92 )

Stable-rate provinces (N=100 )

Sample Confirm Notification PR Sample Confirmed case Notification prevalence PR
Variables size  edcase prevalence % (95%CI) size  reporter % (95%CI) (95%CI)
reporter (95%CI)

Knowledge on clinical
manifestations
L";ﬂ'ta)” oriowievelarknomedge (B8 gy 19 72.7(51.886.8) Ref. 34 23 67.2 (49.5-81.1) Ref.
High level of knowledge (7-9 point) 50 35 69.6 (54.7-81.2)  0.96 (0.70-1.31) 57 43 75.5 (62.2-85.3) 1.12 (0.84-1.50)
Differentiate clinical manifestation
by age

No 11 9 78.2 (41.6-94.8) Ref. 8 6 73.5(35.0-93.5) Ref.

Yes 64 44 68.9 (56.0-79.4)  0.88 (0.59-1.30) 83 60 72.2 (61.2-81.0) 0.98 (0.62-1.55)
Knowledge on laboratory
diagnostics
T‘f‘f'asnpg?n'f)w eyl oF knomipdge (0 - 43 26 59.3 (43.4-73.5) Ref. 50 39 76.9 (62.5-86.9) Ref.
;';?:tsl)e"e' of knowledge (11.8 -17 33 28 84.8(67.293.9) 143(1.06-1.94) 4t 27 66.5(50.4-79.5)  0.86(0.66-1.14)
Laboratory confirmation seeking
behaviour
i:;';ftz”f"mat'o" In <75% of all 14 8 57.1 (31.1-79.7) Ref. 17 11 64.4 (39.5-83.4) Ref.

: - 5

i:;';rft‘;”f'rmat'on n Egspmorall 62 46  73.3(60.1-834) 128(0.792.10) 71 53 74.8(62.983.8)  1.15(0.79-1.71)
Place of practice
General Practice (“Ordination”) 35 20 55.7 (38.4-71.8) Ref. 42 28 64.8 (48.6-78.2) Ref.
General Hospital 30 24 81.5(63.7-91.7)  3.50(1.10-11.1) 44 34 77.9 (62.9-87.9) 1.20(0.91-1.59)
University hospital 11, 10 87.4 (45.7-98.3)  5.49 (0.60-50.7) 5 4 80.0 (30.0-97.4) 1.23 (0.75-2.03)
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Binomial regression

The binomial regression was to test which attributes are the independent variables to be
associated with confirmed—case notification behavior among pediatricians and
pulmonologists. We adjusted the effects of the variables that were significant associated with
notification behavior in the prior analysis which included place of practice and level of
knowledge on laboratory diagnostics.

In high-rate provinces, pediatricians and pulmonologists who practice in a university hospital
are 1.55 times more likely to notify a laboratory confirmed case than those who practice in
general practices, after adjusting the effects of other variables.

In high-rate provinces, pediatricians and pulmonologists who have high level of knowledge
on laboratory diagnostics of pertussis are 1.35 times more likely to notify a laboratory
confirmed case than those who have median or low level of knowledge, after adjusting the
effects of other variables.

In stable-rate provinces, the variables of interests were not significant.

Table 8. Independent attributes for being a confirmed case reporter in high-rate and stable
rate provinces from binomial regression analysis

High-rate provinces Stable-rate provinces
Variable Adjusted PR (95%CI) for  Adjusted PR (95%CI)
confirmed case reporter  for confirmed case
reporter
Place of practice
General Practice (“Ordination”) Ref. Ref.
General Hospital 1.32 (0.94-1.87) 1.18 (0.88-1.57)
University Hospital 1.55 (1.12-2.17) 1.16 (0.63-2.13)
Level of knowledge on laboratory
diagnostics
Median or low level of knowledge Ref. Ref.
(0 - <11.8 point)
High level of knowledge 1.35 (1.02-1.80) 0.90 (0.67-1.19)
(11.8 -17 points)
24
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Discussion

The survey was originally designed based in a single random sampling method by telephone
interviews. However, the response rate was only 6% (21/360). The task force of pertussis
project decided to trawl the questionnaire by online survey and convenience samplings from

the physicians registered in Austria.

The physicians less frequently (28-34%) considered official case definition when they
notified a pertussis case. Few physicians (0-4%) aware of ECDC case definition, which might
be due to the official case definition in Austria for pertussis notification was complied with EU
case definition, the term “ECDC case definition” might be confused with “EU case definition”.
Only 10% of the responding physicians had ever reported a possible case of pertussis, as
opposed to more than 60% of respondents who had reported a laboratory confirmed case of
pertussis. The responding pediatricians had highest proportion (67%) of high level of
knowledge on clinical manifestations of pertussis and differentiate the symptoms by age
(91%), as compared to GPs (34%) and pulmonologists (40%), who less frequently
differentiated the symptoms by age (59% and 69% respectively). Pediatricians had gained
significantly higher points of knowledge on pertussis than pulmonologists (18.2 and 16.9,
respectively; P=0.01). The frequency of seeking laboratory diagnosis in patients of

suspected pertussis infection was highest in pediatricians (86%) and lowest in GPs (60%).

The analytical study identified two independent determinants of notifying a laboratory
confirmed case of pertussis among pediatricians and pulmonologists who practice in
provinces of high notification rate of pertussis. The pediatricians and pulmonologists who
practice in a university hospital and who have high level of knowledge on laboratory
diagnostics of pertussis were significantly more likely to notify a laboratory confirmed case of

pertussis.

Limitations

Participation bias would be possible in a nonprobability sampling such as convenience
sampling.

Recall bias should be no issue as we ask for current behavior (notification behavior and
laboratory confirmation seeking behavior).

Instrument bias should be avoided as much as possible as we use fixed-response questions
in the majority of questions.

Interviewer bias will try to be avoided by interviewer training.
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It is possible that the notification behavior and the laboratory confirmation seeking behavior
among the participants (perhaps also among nonparticipating physicians) will change after
participation in the survey. This effect is described as “Question-Behavior Effect” (6, 7). Any
influence by “Question-Behavior Effect” should be assessed by further analyses in the annual
notification rate of pertussis by province in Austria from 2013 onwards.

In addition, the reporting bias might occur if the physicians prevaricate to avoid the truth of
notification frequency during telephone interviews. However, there were only 20 respondents
participated through telephone interviews.

The non-respondents of the online self-administered survey cannot be contacted by
telephone while no contact information of participants was reachable. However, the head of
medical societies will inform their members again to participate in the online survey.

The result of the study might not be representative of the general practitioners, pediatricians
and pulmonologists registered in Austria, as the respondents is rather low (22% 53% and
15%, respectively).
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Appendix

List of case definition

Table 10. EU Case definition by EU Commission Decision of 28 April, 2008 (8)

Case definition

Clinical criteria

Laboratory criteria

Epidemiological criteria

Any person with a cough lasting at least two weeks and at least one of
the following three:

paroxysms of coughing, inspiratory "whooping",

Post-tussive vomiting or Any person diagnosed as pertussis by a
physician or Apnoeic episodes in infants

At least one of the following three:

Isolation of Bordetella pertussis from a clinical specimen

Detection of Bordetella pertussis nucleic acid in a clinical specimen
Bordetella pertussis specific antibody response

Serology results need to be interpreted according to the vaccination
status

An epidemiological link by human to human transmission

Additional information

Incubation period 6-20 days, most often 10 days

Case classification

Possible case

Probable case

Confirmed case

Any person meeting the clinical criteria
Any person meeting the clinical criteria and with an epidemiological link

Any person meeting the clinical and the laboratory criteria
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Table 11. The distribution of the 31 questions in the four categories of interests and the

characteristics of answers

Question no. and contents No. of Tape of Optional /
options answers Required
question

Notification behavior (8 required questions)
1. Do you regard pertussis as a notifiable disease? 2 Binary (Y/N) R
2. If yes, to whom should you notify a pertussis case 2 Binary R
3. Do you use the standardized notification form for 2 Binary R
notifying a case of any notifiable disease provided by
Federal Ministry of Health?
8. Do you use an officially recommended case definition? 2 Binary R
9. Do you know the ECDC (European Centre for Disease 2 Binary R
Prevention and Control) case definition of pertussis?
10.If yes, do you notify a pertussis case based on the 2 Binary R
ECDC case definition criteria?
11. Do you already notify a clinically suspected case (= 2 Binary R
clinical criteria fulfilled, laboratory criteria not yet
fulfilled)?
31. Do you notify a clinical suspected case again after 2 Binary R
having received a laboratory confirmation?
Level of knowledge on clinical manifestation of pertussis (2 required questions )
4, Which clinical signs and symptoms are compatible 9 Multiple R
with a case of pertussis (multiple choice) choices

High:7-9
5. Do you differentiate the clinical signs and symptoms 2 Binary R
by age (for example age-groups defined as 0-3m; 4m-
9y; >10y)?
6. Cough is a major symptom of B. pertussis infection. 3 Single choice 0]
The characteristics of clinical manifestation and duration
of symptoms rely on age. Which statement is true?
6.1. Which clinical picture is compatible with pertussis in
children aged < 3 months? (Single choice)
6.2. Which symptoms in children between 4 months - 9 3 Single choice 0
years should be considered for whooping cough? (Single
choice)
6.3. Which symptoms in children aged > 10 years and 3 Single choice )
adults should be considered for whooping cough?
(Multiple choice)
7. To meet the clinical case definition, > 1 symptoms 10 Multiple (0]
should persist accompanying with cough. choices
7.1. Which symptoms are in accordance with the clinical High:8-10
case definition in young children < 3 months?
7.2. Which symptoms are in accordance with the clinical 10 Multiple 0]
case definition in children between 4 months - 9 years? choices

High:8-10
7.3. Which symptoms are in accordance with the clinical 10 Multiple (0]
case definition in children between children aged > 10 choices
years and adults? High:8-10
14. Which duration of cough is regarded as the threshold 3 Single choice (0]
between early stage and late stage of disease?
Level of knowledge on laboratory diagnosis (8 required questions )
15. Which diagnostic test(s) is your first choice for 3 Multiple R
laboratory confirmation in young children < 3 months (3 points) choices
old with clinically suspected 5. pertussis infection?
(general)
16. Which diagnostic test(s) is your first choice for 3 Multiple R
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laboratory confirmation in children > 3 months old, (3 points) choices

adolescents and adults with clinically suspected B.

pertussis infection while cough lasted < 3 weeks?

(general)

17. Which diagnostic test(s) is your first choice for 3 Multiple R

laboratory confirmation in children > 3 months old, (3 points) choices

adolescents and adults with clinically suspected B.

pertussis infection while cough lasted > 3 weeks?

(general)

19. Which immunoglobulin as the measurement(s) is 3 Multiple R

(are) regarded of high diagnostic reliability (=highest (3 points) choices

sensitivity and highest specificity) for the serological

confirmation of pertussis? (serology)

23. How long should IgG-titer not be used to diagnosis 3 Single R

pertussis because of cross-reaction in patients <1 year (3 points) choice

after pertussis vaccine formulation? (serology)

24. Do you regard the level of IgG-titer to be reliable for 2 Binary (Y/N) R

discriminating between recent vaccination and current (3 points)

infection? (serology)

26. In the acute or convalescent cases, do you use 2 Binary (Y/N) R

follow-up serum specimens (taken at least three weeks (3 points)

apart) to confirm the suspected B. pertussis infection?

(serology)

28. Which specimen do you regard as eligible for PCR or 5 Multiple R

culture testing? (general ) (3 points) choices

21. Do you ask for pertussis vaccination history from 2 Binary (Y/N) 0

your patients? (general)

22. If Yes, Do you inform the information to the 2 Binary (Y/N) 0]

laboratory for submitting specimens? (general)

25. Do you regard the level of IgG-titer to be reliable for 2 Binary (Y/N) o)

distinguishing between previous infection and current

infection? (serology)

30. How do you perform a nasopharyngeal swab? Open ()

quesions

Laboratory confirmation seeking behaviour (2 required questions)

12. How often do you seek laboratory diagnostics for a 5 Single R

patient clinically suspected with B. pertussis infection? choice
(Satisfactory:
>75%)

13. Please give the reasons for NOT seeking laboratory 4 Multiple R

diagnostics for a patient suspected with B. pertussis choices

infection
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Questionnaire

The questionnaire for clinical physicians about notification, clinical manifestation and

laboratory diagnostic methods of pertussis, Austria, 2013

Pertussis-Fragebogen fiir klinisch titige Arztinnen und Arzte

Interview Nr: 00O

Fachgebiet: [ Allgemeinmedizin 0 Kinderheilkunde 0 Lungenheilkunde
Lokalisation der arztlichen Tatigkeit (hauptsachlich):

0 Ordination/Praxis O Krankenhaus der Normalversorgung 0O Universitatsklinik

Bundesland:

0 Wien O Burgenland O Oberosterreich 0 Niederdsterreich O Steiermark 0 Salzburg O Karnten O Tirol O

Vorarlberg

PLZ: OOOO Stadt/ Ortschaft:

Einzugsgebiet des Krankenhauses bzw. der Ordination:

1. Ist Keuchhusten eine meldepflichtige Krankheit?

(Ja ONein

2. Falls ja, an wen ist ein Fall von Pertussis zu melden?
0 zustandige Bezirksverwaltungsbehorde

0 zustandige Landessanitatsdirektion
0 Bundesministerium fir Gesundheit

3. Beniitzen Sie zur Meldung eines Falles von Pertussis das Melde(Anzeige-) formular fiir
meldepfiichtige Krankheit, welches vom Bundesministerium flir Gesundheit vorgegeben ist?

Ja ONein
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4. Welche klinischen Zeichen und Beschwerden sind vereinbar mit Keuchhusten?

0 (1) Hochfieberhafte Bronchitis

0 (2) Hustenanfalle mit hustenbedingten, unkontrollierbaren und anhaltenden
Exspirationen, gefolgt von einem ausgepragten inspiratorischen Jauchzen oder Keuchen
(=inspiratory whoop)

0 (3) Durch massive Hustenanfalle ausgel6Btes Erbrechen

0 (4) Paroxysmaler Husten mit einer Dauer von >14 Tagen

0 (5) Paroxysmaler produktiver Husten mit einer Dauer von >7 Tagen

0 (6) Paroxysmaler, nichtproduktiver Husten mit einer Dauer von >7 Tagen

0 (7) Paroxysmaler Husten nicht notwendigerweise mit typischer Keuchhusten-
charakteristik, ohne Apnoeepisoden, ohne Erbrechen und ohne Zunahme der Beschwerden in der
Nacht

0 (8) Hustenbedingte Petechien im Gesicht oder subkonjunktivale Einblutungen
0 (9) Hustenbedingte Apnoeepisoden

0 (10) Andere Klinische Zeichen und Beschwerden, bitte benennen

5. Beurteilen Sie klinische Zeichen und Symptome bei V.a. Pertussis altersgruppen-spezifisch, fir
Altersgruppen < 3 Monate, zwischen 4 Monaten und 9 Jahren, >10Jahre?

OJa 0ONein

6. Husten ist ein zentrales Symptom von Pertussis. Bei V.a. Keuchhusten wird die
Hustencharakteristik und -dauer altersabhéngig bewertet. Welche Aussage ist zutreffend?

6.1. BeiKindern = 3 Monaten sollte Pertussis erwogen werden...

0 ... nur bei paroxysmalem Husten > 1 Wochen
O ... nur bei paroxysmalem Husten > 2 Wochen
0 ... Husten jeglicher Dauer und Form (paroxysmal/oder non-paroxysmal) bei fehlender Besserung

6.2. Bei Kindern zwischen 4 Monate - 9 Jahre sollte Pertussis erwogen werden...

0 bei produktivem Husten > 2 Wochen mit Temperatur > 39°C.
0 bei nicht-produktivem, paroxysmalem Husten > 1 Woche
0 Husten jeglicher Dauer und Form

6.3. BeiKindern 2 10 Jahren, Jugendlichen und Erwachsenen sollte Pertussis erwogen
werden:

0 bei nicht-produktivem, paroxysmalem Husten >= 1 Woche
0 bei nicht-produktivem, paroxysmalem Husten >= 2 Woche
0 Husten jeglicher Dauer und Form
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7. Neben dem Husten zeigt sich Pertussis in aller Regel mit einer ebenfalls altersabhangigen
Begleitsymptomatik. Zur Erflillung der klinischen Falldefinition miissen neben der Hustensymptomatik
zusatzlich > 1 Begleitsymptom bestehen.

7.1. BeiKindern = 3 Monate sind im Sinne der klinischen Falldefinition folgende Symptome oder
Umstande relevant:

0 (1) inspiratorischer “whoop” (der Hustenanfall ist assoziiert mit hustenbedingten,
unkontrollierbaren und anhaltenden Exspirationen, an die sich ein ausgepragtes inspiratorisches
Jauchzen oder Keuchen)

0 (2) Nachtliche Aggravierung des Beschwerdebildes

0 (3) Apnoe

0 (4) Posttussives Erbrechen

0 (5) Zyanose

0 (6) SchweiBausbriiche zwischen den Hustattacken

0 (7) Krampfanfalle

0 (8) Pneumonie

0 (9) non-produktiver Schnupfen

0 (10) naher Kontakt zu einer Person (zumeist Familien-/Haushaltmitglied) mit
prolongiertem Husten

7.2. Bei Kindern zwischen 4 Monate - 9 Jahre sind im Sinne der klinischen Falldefinition folgende
Symptome oder Umstande relevant:

0 (1) inspiratorischer “whoop” (der Hustenanfall ist assoziiert mit hustenbedingten,
unkontrollierbaren und anhaltenden Exspirationen, an die sich ein ausgepragtes inspiratorisches
Jauchzen oder Keuchen)

0 (2) Nachtliche Aggravierung des Beschwerdebildes

0 (3) Apnoe

0 (4) Posttussives Erbrechen

0 (5) Zyanose

0 (6) SchweiBausbriiche zwischen den Hustattacken

0 (7) Krampfanfalle

00 (8) Pneumonie

0 (9) non-produktiver Schnupfen

0 (10) ohne sonstige Begleitsymptome

0 (11) Naher Kontakt zu einer Person (zumeist Familien-/Haushaltmitglied) mit
prolongiertem Husten

7.3. BeiKindern 2 10 Jahren und Erwachsenen sind im Sinne der klinischen Falldefinition
folgende Symptome oder Umstande relevant:

0 (1) inspiratorischer “whoop” (der Hustenanfall ist assoziiert mit hustenbedingten,
unkontrollierbaren und anhaltenden Exspirationen, an die sich ein ausgepragtes inspiratorisches
Jauchzen oder Keuchen)

0 (2) Nachtliche Aggravierung des Beschwerdebildes

0 (3) Apnoe

0 (4) Posttussives Erbrechen

0 (5) Zyanose

0 (6) SchweiBausbriiche zwischen den Hustattacken

0 (7) Krampfanfalle

0 (8) Pneumonie

0 (9) non-produktiver Schnupfen

0 (10) ohne sonstige Begleitsymptome

0 (11) naher Kontakt zu einer Person (zumeist Familien-/Haushaltmitglied) mit
prolongiertem Huste
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8. Benutzen Sie im klinischen Alltag offizielle Falldefinitionen?
OJa ONein

8.a Wenn ja, von welcher Institution/ Organisation?

0 cbc

0 Robert Koch Institut

0 EU/ECDC

0 WHO

0 andere, bitte benennen Sie diese

9. Kennen Sie die Falldefinition des ECDC (Europaisches Zentrum fiir die Pravention und die Kontrolle
von Krankheiten)?

OJa 0O Nein
Wenn ja, nennen Sie die Definitionskriterien

10. Wenn ja, haben Sie bisher die ECDC Falldefinition als Basis fiir die offizielle behordliche
Meldung verwendet?

OJa 0ONein

11. Melden Sie bereits den klinischen Pertussis-Verdacht (klinische Kriterien erfiillt, Laborkriterien
noch nicht erfiillt)?

Ja  ONein
12. Wie oft veranlassen Sie beim klinischen Verdacht auf ein Pertussis eine Labordiagnostik?

0 In jedem Fall

0 In ca. 75% aller Falle
0 In ca. 50% aller Falle
0 In ca. 25% aller Falle
0 In < 25% aller Falle

13. Was sind Ihre Griinde, warum Sie bei Verdacht auf Pertussis KEINE Labordiagnostik veranlassen?

0 Beim klinischen Verdacht wird sofort mit einer Therapie begonnen und die Ergebnisse der
Labordiagnostik treffen meist zu spat ein

0 Die Sensitivitat und Spezifitat der Labordiagnostik ist unzureichend

0 Die notwendige Labordiagnostik ist zu teuer und wird im ambulanten Bereich nicht von den
Krankenkassen Gibernommen

0 Andere Griinde, bitte benennen

14. Bei Pertussis wird zwischen einer friihen Phase und einer spaten Phase der Krankheit
unterschieden. Wann beginnt die Spatphase?

0 nach 3 Wochen Hustensymptomatik

0 nach 6 Wochen Hustensymptomatik

0 nach 9 Wochen Hustensymptomatik

15. Welche diagnostischen Tests sind bei Kindern < 3 Monate zur Bestatigung des klinischen
Verdachts geeignet?
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0 Serologie
0 PCR
O Kultur

16. Welche diagnostischen Tests sind bei Kindern > 3 Monate, Jugendlichen und Erwachsenen mit
einer Hustendauer von < 3 Wochen zur Bestatigung des klinischen Verdachts geeignet?

0 Serologie
0 PCR
0 Kultur

17. Welche diagnostischen Tests sind bei Kindern > 3 Monate, Jugendlichen und Erwachsenen mit
einer Hustendauer von 2 3 Wochen zur Bestatigung des klinischen Verdachts geeignet?

0 Serologie
0 PCR
O Kultur

18. In welcher Situation sind serologische Untersuchungen in der Regel nicht sinnvoll?

0 Im ersten Jahr nach einer Pertussis-Impfung
0 Bei Kindern < 3 Monate
0 Bei allen gegen Pertussis geimpften Personen

19. Die Bestimmung von welchen Immunglobulinen wird zur Bestatigung einer Pertussis-Infektion als
diagnostisch sinnvoll (ausreichende Sensitivitat und Spezifitat) erachtet?

O IgG-anti-PT
0 IgA-anti-PT
0 IgM-anti-PT

20. Erhalten Sie von Ihrem Labor nur qualitative (positiv / negativ) oder auch quantitative (Angabe
einer Titerhohe) Ergebnisse?

0 Nur qualitative Ergebnisse (positiv oder negativ)

0 Nur quantitative Ergebnisse (Titer-Angabe)

0 Qualitative und quantitative Ergebnisse

21. Fragen Sie Ihre Patienten auch nach stattgehabten Pertussis-Impfungen?
0Ja  ONein

22. Falls ja, geben Sie diese Information an das untersuchende Labor weiter?

0Ja  ONein

23. In welchem Abstand zu einer Pertussis-Impfung sollte der IgG-Titer aufgrund von mdglicher
Kreuzreaktionen mit gréBer Zuriickhaltung interpretiert werden?

O Innerhalb des ersten Jahres nach einer Pertussis-Impfung
0 Innerhalb der ersten 2 Jahre nach einer Pertussis-Impfung
O Innerhalb der ersten 5 Jahre nach einer Pertussis-Impfung

24. Halten Sie die Hohe des IgG-Titers als zuverlassig fur die Unterscheidung zwischen einer
stattgehabten Impfung und friihere Infektion?

Ja  ONein
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25. Halten Sie die Hohe des IgG-Titers als zuverlassig fir die Unterscheidung zwischen einer
aktuellen und friiheren Infektion?

OJa  ONein

26. Lassen Sie bei Patienten ein Serumpaar (im Abstand von > 3 Wochen) zur Bestatigung einer
frischen Infektion mit Bordetella pertussis untersuchen?

0Ja ONein

27. Zu welchem Labor schicken Sie Ihre Serum-Proben?

28. Welche Proben sind flir die Durchfiihrung einer Pertussis-PCR oder —Kultur sinnvoll?

0 (1) Rachenabstrich (oraler Zugang)

0 (2) Nasen-Rachen-Abstrich (nasaler Zugang)
00 (3) Sputum

0 (4) Nasensekret (nasopharyngeales Aspirat)
0 (5) EDTA Blut

29. Zu welchem Labor schicken Sie Ihre Proben?

Fiir die Kultur
Fiir die PCR

30. Wie filhren Sie einen Nasen-Rachen-Abstrich (nasaler Zugang)

31. Melden Sie einen durch das Labor bestatigten Pertussis-Fall erneut an die Behorde?

0Ja ONein

32. Verordnen Sie symptomatischen Patienten mit labordiagnostisch bestatigter Pertussis...

0 ... in jedem Fall ein Antibiotikum unabhangig von der Dauer der Erkrankung

0 ... ein Antibiotikum nur innerhalb der ersten 3-4 Krankheitswochen

0 ... ein Antibiotikum nur innerhalb der ersten 3-4 Krankheitswochen, in wenigen Ausnahmen auch
noch spater

Vielen Dank fur lhre Zusammenarbeit!
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Learning Objectives

After completing the case study, participants should be able to:

o Describe the steps of an outbreak investigation

o Generate and interpret an epidemic curve

o Calculate and interpret attack rates and risk ratios

o List the necessary environmental and laboratory investigations

o Make recommendations for the implementation of control measures

Gastroenteritis outbreak, Austria 2011
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Introduction

On July 27, 2011, Austrian Agency for Health and Food Safety (AGES) received a mandate
from Federal Ministry of Health to investigate an outbreak. The signal has been detected by
the Austrian Reference Centre for Sa/monella on July 18, 2011 with the specimens from a
cluster of six patients showed indistinguishable PFGE patterns of Salmonella Typhimurium
DT3 isolates, among those four of the notified cases had attended a party in Vienna on July
13.

It was decided to further investigate the outbreak to determine its extent and to identify the
source of infection and the likely reservoir(s) of the outbreak strain in order to control the

outbreak and prevent possible future outbreaks.

Step 1- Confirm outbreak and diagnosis

Step2- Form outbreak control team

Question 1: What next steps would you take in investigating the outbreak?
(15 mins)

Form communication team
The ten steps of an outbreak investigation.
o Confirm outbreak and diagnosis.: contact the laboratories
o Form outbreak control team. the outbreak control team may consist of district or
provincial medical officers, epidemiologists, microbiologists, environmental health
officers, clinicians, food inspectors, engineers, veterinarians...some of them would be
team coordinators
e Define a case: Case definition: standard set of criteria (time, place, person and
clinical/biological criteria) for deciding If a person should be classified as suffering
from the disease under investigation
o Identify cases and obtain information
o Describe data by time, place person.: When did they become ill? Where do they live?
Who are the cases?
o Develop hypothesis
o Test hypothesis.: analytical studies
o Additional studies
e Communicate results: outbreak report , publication
o Implement controf measures: prophylaxis, exclusion and isolation, public warning,
hygienic measures...
Investigate etiological agent, mode of transmission, vehicle of transmission, source of
contamination, population at risk and expostre causing ifiness

Gastroenteritis outbreak, Austria 2011 3
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Introduction

On July 27, 2011, Austrian Agency for Health and Food Safety (AGES) received a mandate
from Federal Ministry of Health to investigate an outbreak. The signal has been detected by
the Austrian Reference Centre for Sa/moneffa on July 18, 2011 with the specimens from a
cluster of six patients showed indistinguishable PFGE patterns of Salmonella Typhimurium
DT3 isolates, among those four of the notified cases had attended a party in Vienna on July
13.

It was decided to further investigate the outbreak to determine its extent and to identify the
source of infection and the likely reservoir(s) of the outbreak strain in order to control the

outbreak and prevent possible future outbreaks.

Step 1- Confirm outbreak and diagnosis

Step2- Form outbreak control team

Question 1: What next steps would you take in investigating the outbreak?
(15 mins)

Form communication team
The ten steps of an outbreak investigation.
o Confirm outbreak and diagnosis: contact the laboratories
o Form outbreak control team: the outbreak control team may consist of district or
provincial medical officers, epidemiologists, microbiologists, environmental health
officers, clinicians, food inspectors, engineers, veterinarians...some of them would be
team coordinators
o Define a case: Case definition: standard set of criteria (time, place, person and
clinical/biological criteria) for deciding If a person should be classified as suffering
from the disease under investigation
o Identify cases and obtain information
o Describe data by time, place person: When did they become ill? Where do they live?
Who are the cases?
o Develop hypothesis
o Test hypothesis: analytical studies
e Additional studjes
o Communicate results: outbreak report , publication
o Implement control measures: prophylaxis, exclusion and isolation, public warning,
hygienic measures...
Investigate etiological agent mode of transmission, vehicle of transmission, source of
contamination, population at risk and exposure causing fliness

Gastroenteritis outbreak, Austria 2011 3
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In late July 2011, the outbreak investigation team has built and an outbreak control meeting
was arranged. The outbreak investigation team consisted of the district and provincial
medical officers, epidemiologists, microbiologists, environmental health officers and
veterinarians. To measure disease occurrence we need to first count patients with a specific

disease, which means to define the disease.

Step 3- Define a case
Question 2: How would you define a case? (10 mins)

A typical case definition would include:
1. Clinical criteria and laboratory findings to characterise the disease,
2. A clear time period within which we count cases,
3. A precise identification (personal characteristics) of the population from which we
count cases and its location.
Therefore: the disease, the time, the place and the person.

The case definition include
o Possible:
e Probable: Gastroenteritis in an attendee of the party on July 13 with disease onset
between July 14 and 21 (At some occasions you can't generate a case definition with
a specific time frame at the moment, so a sensitive case definition would be used ).
o Confirmed: A probable case with a stool sample positive for S. Typhimurium DT3
*The definition of gastroenteritis in a probable case: At least two of the following clinical
manifestations: Nausea, vomiting, abdominal pain, cramps, fever and diarrhoea.

Step 4- Identify cases and obtain information

Question 3: How would you carry out further case finding? What other
information would you like to obtain? (15 mins)

Trawling a questionnaire

Active case-finding was performed by the public health authorities by interviewing known
cases on their knowledge of other attendees who suffered from gastroenteritis.

For each case, information on demographic information (i.e. age, sex) date of disease onset,
symptoms (diarrhoea, vomiting, fever, nausea, stomach ache and cramps) and on laboratory
testing of stool specimen were collected.

Exposures and known risk factors

We conducted trawling interviews with the first ten case-patients on exposure to food and on
physical or household contact to gastroenteritis cases within the three days (incubation
period: 12-72 hours) preceding disease onset in order to generate hypotheses about the
potential source(s) of infection.

Organize information: Generate case line list

Names, Date of Birth, Address, Date of symptom onset, Signs and symptoms, Date of
notification, Date of diagnosis, Treating physicians, Hospital stay, Epidemic linkage,
Laboratory results...

Gastroenteritis outbreak, Austria 2011 4
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After actively finding cases from the attendees of the party, a total of 25 cases met the

outbreak case definition, including twelve confirmed cases.

Table 1. List of case-patients among the attendees in a party, Vienna, July 13, 2011

Case ID Gender Age Province Dateof Onset Time of Onset Laboratory
confirmation
1 F 27 Wie 15.07.2011 07:00 N
2 M 28 Wie 14.07.2011 20:00 Y
3 M 70 Wie 14.07.2011 12:00 Y
4 F 25 Wie 15.07.2011 07:00 N
5 F 75 Wie 14.07.2011 21:00 Y
6 M 41 Wie 15.07.2011 08:00 Y
7 F 71 Wie 14.07.2011 20:00 N
8 F 69 Wie 14.07.2011 18:00 N
9 F 52 Wie 16.07.2011 NA N
10 M 51 Wie 17.07.2011 NA N
11 M 82 Wie 15.07.2011 18:00 Y
12 F 63 NO 14.07.2011 19:30 N
13 M 72 NO 14.07.2011 19:30 N
14 M 68 Wie 15.07.2011 07:00 Y
15 F 13 Wie 14.07.2011 15:00 Y
16 F 35 Wie 16.07.2011 NA N
17 F 70 NO 14.07.2011 18:00 N
18 M 71 NO 14.07.2011 12:00 N
19 F 75 Wie 14.07.2011 16:00 Y
20 M 25 Wie 14.07.2011 12:00 N
21 M 71 Wie 15.07.2011 01:30 N
22 F 38 Wie 14.07.2011 12:00 Y
23 M 35 Wie 14.07.2011 11:00 Y
24 M 6 Wie 14.07.2011 12:00 Y
25 M 87 Wie 14.07.2011 18:00 Y
Gastroenteritis outbreak, Austria 2011 5
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The outbreak can be visually described with a chart showing the number of persons who were diagnosed each time unit. This chart is called an

epidemic curve or epi curve.

Step 5- Descriptive study- Describe data by time, place and person

Question 4: Please generate an epidemic curve and interpret the data. (20 mins, then coffee break)

Answer:

Ausbruchsfalle Sa/monella Typhimurium DT3, Osterreich, Juli 2011 nach Bundesland und Erkrankungsbeginn; N=25

18
17
16| |:|Nicht Labor-bestagtigte Félle aus Wien n=9
15
14 [ nicht Labor-bestigtigte Falle aus NO n=4
13
12| -Labor-bslﬁgtigte Félle aus Wien n=12
11
10
o 9
T8
5 7
2 g
8 5
< 4
3
2
1

13 14 15 16 17 18 19
Juli 2011

The epidemic curve helps to develop hypotheses: incubation period, etiological agent type of source, type of transmission, time of exposure.
Time and place:

The shape of the epidemic curve suggested a common point source of infection. The outbreak lasted from July 14th to July 17th and peaked
with 16 cases on July 14th, indicating a point source active on July 13th, which corresponds to the date of the party.

Person:
The median age was 63 years (min: 6, max: 87) with a male-to-female ratio of 1.1:1 (males n=13).
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Step 6- Develop hypothesis

Question 5: Do you have any hypothesis at this stage based on the information
available? (10 mins)

Who is at risk of becoming ill?

What is the disease?

What is the source and the vehicle?

What is the mode of transmission?

The hypothesis was that exposure of the attendees to the infectious agent took place on 13
July, the date of the parly held. The contaminated food or water that the attendees
consumed might be:

Food items served for the party: meat, eggs, fruits, salad....,

Ingredients of the food items,

Water contamination, OR

Common animal contact

Step 7- Test hypothesis: analytical studies
Question 6: What kind of studies would you like to use in order to test the
hypotheses? Why? (15 mins)

Analytical studies:

Cohort studies

-attack rate exposed group
-altack rate unexposed group
Case-controf studies

-proportion of cases exposed

-proportion of control exposed
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Advantages and disadvantages of cohort and case control studies (source : FEM wiki)

Suited for rare diseases

Suited for rare exposures
Allows for studying several exposures

Allows for studying several outcomes
Disease status easy to ascertain

Exposure status easier to ascertain

Allows computation of risk and rates
Allows computation of effect

Allows studying natural history of disease

Based on existing data sources

Easiness to find a reference group

Sample size
Cost

Time required
Follow up
Logistics

Concept

Ethical issues

Cohort studies
No

Yes, since starting with
exposure status

Difficult but examples
exists (Framingham study)
Yes

Sometimes difficult

Yes, since starting point of
the study. Except for
retrospective cohorts

Yes

Computation of risk ratio
and rate ratio

Yes. Easier to show that
cause precedes effect.

Difficult

Usually not difficult to
identify an unexposed
population

Large

Elevated except if
retrospective cohorts
Long, sometimes very long
except If refrospective
cohorts

Difficult, loss to follow up
Heavy. Many staff, large
data sets. Long duration
Easy to understand

Major if studying risk
factors. Interruption of
study if exposure shown to
be harmful. Need for
intermedjate analysis.

Case control studies
Yes, since starting with a
set of cases

No

Yes

No

Easjer since starting point
of the study

Sometimes difficult.
Information biases.

MNo

Estimation of risk ratio,
rate ratio from odds ratio
More difficult. Temporality
between cause and effect
difficult to establish

Yes, but access to
information sometimes
difficult

No. Major potential biases
when sefecting a control
group

Small

Smaller

Shorter

No follow up
Easier

Difficult to understand
particularly if case cohort
or density case contro/
study

None since outcome
already happened.

Gastroenteritis outbreak, Austria 2011



The hypothesis was that exposure of the attendees to the infectious agent took place on 13
July, the date of the party held. It was decided to further look at the role of the food
attendees consumed that day. A retrospective cohort study among all the 39 attendees
of the party was carried out in July 2011 by telephone interviews using a standardized
questionnaire. Data on exposure to different food items (i.e. suckling pig, potato salad,
pickled cabbage, Yogurt-raspberry cake...) was collected.

For the cohort study, a more specific case definition was used restricting the time frame. A
probable case was defined as gastroenteritis (at least having two of the symptoms listed on
the questionnaire) in a person attending the party in Vienna on July 13 with disease onset
between July 14 and 21, 2013. A confirmed case was defined as a probable case with a stool

sample positive for S. Typhimurium DT3.

All 39 attendees of the party completed the questionnaire and were included in the food-

specific cohort analyses. Table 2 listed the food items and beverages consumed for the party.

Question 7: Please calculate and fill the blank regarding attack rates (AR) and
risk ratios (RR) associated with each of the food items and water samples.
Interpret the results. (20 mins)

Table 2: Salmonella Typhimurium DT3 outbreak in Austria, July 2011; Results of the food-
specific cohort analyses; Food unexposed defined as participants having not consumed or

having consumed a small portion of the food item under study

Food items Food exposed Food unexposed

il total AR% ill total AR% |RR 95%C.L
Sucklingpig/dumpling filling 24 37 1 2 0.3-5.3
Potato salad 21 29 4 10 0.8-4.0
Pickled cabbage 22 34 3 5 0.5-2.3
Chocolate cake 7 11 18 28 0.6-1.7
Yogurt-raspberry cake 17 24 708 8 15 533 |13 0.8-23
Lemon cake 11 19 57.9 14 20 700 (0.8 0.5-1.3
Egg-liqueur cake 12 16 75.0 13 23 565 |13 0.8-2.1
Tap water 9 13 69.2 16 26 615 (11 0.7-18
Mineral water 11 16 68.8 14 23 609 (11 0.7-18
Beer 11 15 73.3 14 24 583 (13 0.8-2.0
Wine 8 14 57.1 17 25 68.0 |0.8 0.5-14
Champagne 9 12 75.0 16 27 593 (13 0.8-2.0
Gastroenteritis outbreak, Austria 2011 9
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Step 8- Additional studies
Question 8: What other additional investigation would you like to conduct in

order to verify your hypothesis? (15 mins)

o Microbiological investigation of food samples
Food leftovers were tested for Salmonella as described elsewhere.

o Molecular typing

Stool samples from 13 cases were available for testing for enteric pathogens, including
Salmonella, Shigella, Yersinia, Campylobacter and enterohaemorrhagic E. coli. Human
and non-human isolates were serotyped according to the Kauffmann-White scheme ,
phage typed and genotyped by the use of variable number of tandem repeats (VNTR)-
analysis and by pulsed-field gel electrophoresis (PFGE) using the restriction enzyme Xbal.

o Veterinarian investigation

e Environmental investigation

o Trace back investigation (when you have the preliminary result of possible

contaminated food items )

Egg producers identified as epidemiologically outbreak-related by trace-back analyses
were sampled in accordance with the sampling strategy specified by the Austrian 15-
week regulatory monitoring program (Bundesministerin fir Gesundheit, Familie und
Jugend, 2007), including one sample of 150 g dust and two paired boot swabs per flock.

Sampling of the pig farm was performed according to the European baseline survey on
Salmonella positivity in breeding pig holdings (Bundesministerium fiir Soziale Sicherheit
und Generationen, 2001) and included paired boot swabs, pooled faeces samples, dust
samples and feed samples. The samples from the egg-producing and pig-producing
holdings were tested for Salmonella.

Gastroenteritis outbreak, Austria 2011 10
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Twelve (92%) out of 13 outbreak case-patients who provided stool specimens were positive
for S. Typhimurium DT3. Samples of the potato salad, the pickled cabbage salad and the
roast suckling pig were all negative for Sa/monella spp.

The pig farm that provided the suckling pig was operated by the caterer, who works mainly
as a pig farmer. Three pooled faeces samples, two paired boot swabs and one dust sample
out of the 21 environmental samples collected at the farm on August 1 tested positive for S.
Typhimurium DT3. In addition, two of the three flocks in one laying-hen holding from whom
the caterer purchased the eggs as ingredients of the suckling pig dumpling also tested
positive for S. Typhimurium DT3. All the human isolates, the six environmental samples
from the pig farm and egg samples from the laying-hen holding shared indistinguishable
PFGE and VNTR profiles.

In late August 2011, another outbreak was investigated involving a total of 13 cases in 25
visitors of a wine tavern in Lower Austria. Stool specimens obtained from three of the eight
laboratory confirmed cases tested positive for S. Typhimurium DT3 accompanying
indistinguishable VNTR and PFGE patterns from the human, laying hen holding and egg

isolates obtained during the investigation of the previous DT3 outbreak in July.

Step 9-Communicate results: outbreak report, publication
Question 9: Based on all the findings, what conclusions would you like to draw

and communicate to the public? (15-20 mins)

Please look at the summary described at the last page

Gastroenteritis outbreak, Austria 2011 11
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Step 10- Implement control measures
Question 10: What kind of specific control measures were required to be

implemented during and after the outbreak? (15-20 mins)

Interrupt transmission and control the source of the pathogen

The eggs originated from the laying hen holding (laying hen holding A) involved in the DT3
outbreak in July before a marketing ban was imposed on August 16th as part of the control
measures for the preceding D73 outbreak. The DT3 positive flock was culled on August 31.

General control measures

Cross-contamination of foods should be avoided. Uncooked meats should be kept separate
from produce, cooked foods, and ready-to-eat foods. Hands, cutting boards, counters, knives,
and other utensils should be washed thoroughly after touching uncooked foods. Hand should
be washed before handling food, and between handling different food items.

Better education of food industry workers in basic food safety and restaurant inspection
procedures may prevent cross-contamination and other food handling errors that can lead to
outbreaks. Wider use of pasteurized egg in restaurants, hospitals, and nursing homes is an
important prevention measure.

Education people that contact with live poultry and their environment can be a source of
human Salmonella infections. Live poultry can be carrying Salmonella bacteria but appear
healthy and clean and show no signs of ifiness. People should wash their hands after contact
with animal feces.

Question 11: What can be learned from this outbreak to prevent possible future

outbreaks? (15-20 mins)

The cooperation and communication between the experts in an outbreak investigation team
including experts from human medicine, veterinary medicine and food safety officers are
important.

What can you do to prevent future outbreaks as a PH officer, a medical officer, a food
inspector or a veterinarian?

Gastroenteritis outbreak, Austria 2011 12
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Summary

This was the first documented foodborne outbreak of S. Typhimurium DT3 in Austria.
Following a party on July 13 2011, 25 of 39 attendees fell sick with gastroenteritis. Food-
specific cohort analyses of food items served at the party identified potato salad as the
possible outbreak source, even though at weak levels of statistical significance limited by
smaller cohort size. Accepting this significance level led to the hypothesis that potato salad
was contaminated with the outbreak strain during preparation through contact with the
suckling pig or eggs used for the pig filling. The suckling pig, the egg-containing dumpling
filling and the potato salad were indeed all prepared in close vicinity in the caterer’s kitchen.
According to the observations of the food inspector, the potato salad was not processed as
required by the Austrian guidelines on hygiene in commercial kitchens, which stipulates that
the pH value of potato salad must be <4.5.

This hypothesis was supported by the microbiological findings associated with the outbreak.
The caterer also operated the pig farm that supplied the suckling pig. The S. Typhimurium
DT3 isolates from the pig farm, two flocks of the laying hen holdings and the outbreak cases
were indistinguishable from one another.

The eggs originated from the laying hen holding involved in the outbreak were imposed on
August 16 as part of the control measures. After the incident of the second outbreak, the
DT3 positive flock was culled on August 31. As of May 2012, no more human cases of S.
Typhimurium DT3 were detected at the National Reference Centre for Sa/monel/a.

The two Austrian foodborne outbreaks (the party outbreak and the tavern outbreak) linked
to a single laying hen holding contaminated with identical S. Typhimurium DT3 strains within
a short time interval were confined to two neighbouring Austrian provinces. The outbreak
investigation identified eggs as the likely vehicle for S. Typhimurium. Educational materials
warning food caterers and customers and advising them on how to reduce the risk for
Salmonella infection from live poultry should be distributed with all live poultry and eggs

purchases.

Reference

AVoss, E. Simons, C. Micula, c. Kornschober, R. Ableitner, J. Stirling, B. Gleiss, S. Karner-
Zuser, L. Hrivniakova, S. Kasper, F. Allerberger and D. Schmid. A foodborne outbreak due to
Salmonella Typhimurium DT3 seemingly linked to more than one reservoir, Austria July 2011.
Wiener Tierarztliche Monatsschrift 2012 99: 30-37.
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Thank you for your attention

Vaccine schedules and coverage in
Austria, 1990-2012
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Methad-analysis/Dummy table

\v
AGES||

Exposure factors

High incidence  Low incldence
provinces n (%)  provinces n (%)

P-
a0R  95%Cl Rt

Notification practice
High/Moderate satisfactory
Unsatisfactory

Knowledge on clinical
manifestations

High/ Median level

Low level
Knowledge on laboratory
diagnostic procedures

High/ Median level

Low level
Attitude concerning laboratory
confirmation

Satisfactory

Limitations

«Question-Behavior Effect
- No influence on the observed data during 2005-2012
- Assess the annual incidence by province from 2013-

«Reporting bias
«Selection bias

- If non-responder rate > 20%

AGES}:{

Recommendations for future work AGES}I

«Monitor outbreaks

- Vaccine effectiveness study
«Estimate vaccine coverage in the provinces

- Primary vaccines
- Boosters

+Conduct seroprevalence survey
« Standardize diagnostic procedures

- E.g. ECDC protocol

«»Revise pertussis vaccine strategies
- Mathematical modelling
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The first peak of human cases of influenza A (H7N9) virus
infection from February to May followed by two cases in
July 2013 and August 2013, accounting for 135 cases along
with 47 deaths. A second ascent of cases started in October
2013 and surged to 102 cases including 11 deaths, which
have been reported in four provinces of China (Jiangsu,
Zhejiang, Fujian, and Guangdong), Hong Kong, and one
travel-related case from Taiwan, as of January 24, 2014.
Furthermore, compared to the past year’s peak, the age
distribution in the second wave of cases does not tend to
skew toward the elderly. To formulate appropriate pre-
vention and control strategies for public health, the Taiwan
Centers for Disease Control (Taiwan CDC) assessed the risk
associated with emergence of H7N9 virus and provided
guidance for health care workers and the public. Informa-
tion on characteristics of the H7N9 virus, attributes of the
human population at risk, and epidemiology of the virus
were systematically assessed. An internal expert meeting
was held at Taiwan CDC to evaluate the assessment report.

Viral characteristics

The avian influenza A (H7N9) virus is a novel reassortant
with six internal genes pertaining to the Eurasian avian
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influenza HIN2 lineage. Gene segments of hemagglutinin
(HA) and neuraminidase (NA) came from Eurasian avian
influenza lineage." Current studies demonstrated
increased binding properties of human H7N9 isolates to
2-2,6 sialic acid, attributed to substitutions Q226L.
However, the major «-2,3 linkage to terminal galactose
limits the ability of human-to-human transmission.” To
assess human adaptation of the H7N9 virus, we
compared the human isolates from August 2013 onward
with prototype A/Anhui/1/2013 (Table 1).> The substi-
tution Q226L of HA in the six isolates but lacking G228S
mutations indicated an absence of affinity for human
receptors. In addition, the polymerase 2 protein (PB2)
E627K substitution identified in Taiwan, Guangdong, and
Hong Kong isolates contributed to high polymerase ac-
tivity possibly associated with human adaptation.
Nevertheless, the other important signatures, D701Q in
the PB2, N66S in the PB1-F2, and D92E in the NS1 were
not detected in the recent H7N9 isolates. All the isolates
were sensitive to neuraminidase inhibitor (NI) but
resistant to amantadine attributed to substitution S31N
of M2.” Currently, NI remains the recommended antiviral
treatment. The human-to-human transmissibility of cur-
rent H7N9 virus remains limited; however, because of
the continually changing nature of influenza viruses,
monitoring of the genetic variations of H7N9 virus is
ongoing.

Avian and environmental surveillance

China’s Ministry of Agriculture detected a higher positive
rate of H7N9 virus among birds and in the environments

0929-6646/Copyright © 2014, Elsevier Taiwan LLC & Formosan Medical Association. All rights reserved.

188



398 S.-W. Jian et al.

Table 1  Molecular analysis of the H7N9 viruses isolated from August 2013 to January 2014.

Name of viruses Collection date HA NA PB2 PB1-F2 M2 NS1

(yy/mm/dd) 226 228 292 559 570 627 701 66 31 27678092 111 114 152
A/Anhui/1/2013 2013/03/20 iz G R N M K D N N MRS D i 5 E
A/Guangdong/1/2013  2013/08/10 L G R s G D N N LR P VN 3
A/Zhejiang/DTID- 2013/10/14 L G R T M E D N N MRS D F S %
ZJU10/2013

A/Zhejiang/22/2013 2013/10/14 L G R T M E D N N MRS D i 5 &
A/Hong Kong/5942/2013 2013/11/30 L G R T U 0B D N N L ¥ 5 B
A/Taiwan/3/2013 2013/12/27 L G R y EEI T D N N MQSsS D . B B
A/Hong Kong/734/2014 2014/01/07 L G R [} B (Y '¢ D N N LRTH®RB WA
Signature substitution Q226L G228S R292K E627K D701Q N66S  S31N D92E

H7N9 = avian influenza A; HA = hemagglutinin; NA = neuraminidase; PBZ = polymerase 2 protein.

from Guangdong, Zhejiang, and Fujian provinces in
December 2013 and January 2014, when compared to the
survey in the first half of the year 2013.° Targeted testing of
poultry and the environment in live poultry markets iden-
tified more positive results in areas with human cases of
H7N9 infection. In Taiwan, the Council of Agriculture has
conducted surveillance on wild birds and domestic poultry
since 1998. In 2009 and 2011, there have been seven H7N9
virus-positive samples among migratory birds in Tainan and
Yilan, respectively, which belonged to different phyloge-
netic lineages of H7N9 virus in China.® No newly emerged
H7N9 virus in the poultry or environment of Taiwan has
been detected during routine serclogic and viral surveys. As
H7N9 infection in humans appears to be associated with
exposure to live poultry markets or contaminated environ-
ments, the possibility of acquiring the disease through wild
birds or domestic poultry in Taiwan remains low.

Morbidity and mortality

The H7N9 outbreak in mainland China has a major effect on
public health in Taiwan, particularly because of the severity
and case fatality rate of H7N9 infections in humans. All avian
influenza A (H7N9) vaccines in development are still in the
clinical trial stage. Therefore, no vaccines are currently
available for H7N9 prevention. Because of the increasing
number of passengers traveling between Taiwan and main-
land China, the assessment indicates that additional im-
ported human cases during the Chinese New Year should be
expected. Although more imported cases in Taiwan over the
coming weeks are projected, the current evidence does not
support community or sustained human-to-human trans-
mission of HZN9.” Therefore, public health impact and the
probability of a spread of the virus at a community level
currently remain low.

Conclusion

In summary, a higher likelihood at the moment is imported
cases who have acquired the infection in mainland China.
The risk of disease widely spreading in Taiwan via humans in
the near future is considered low. Currently, information on
the animal reservoir of the viruses and the mode of
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transmission between animals and humans remains limited.
We recommended that any suspected case of H7N9 infec-
tion, listed as a Category V Notifiable Infectious Disease,
should be reported immediately to Taiwan CDC.® Addi-
tionally, we reminded physicians to reinforce inquiries
about patients’ travel and contact history in order to
facilitate the diagnosis of H7N9 infection and notify health
authorities immediately regarding any suspected cases to
assist implementation of subsequent measures that can
prevent further transmission of the disease. Continued
vigilance is essential to monitor variation of H/N9 and other
influenza viruses and regularly update estimates of the risks
associated with this virus.
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