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La gastroenterite e una condizione di inflammazione ("ite") del tratto
gastrointestinale.

Essa e caratterizzata da diarrea, vomito, dolori e crampi addominali.
La disidratazione puo rappresentare la complicanza piu preoccupante.
La trasmissione puo avvenire tramite il consumo di cibi preparati in

modo Improprio 0 acqua contaminati o attraverso uno stretto contatto
con le persone infette.
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L'impatto delle GA sulla salute pubblica & sottostimato a causa di diversi
fattori:

1. la maggior parte dei casi si manifesta in forma
clinica lieve che non motiva il malato a rivolgersi ad un
medico;

2. non sempre e prescritto un esame coprologico o Si
raggiunge una diagnosi definitiva;

3. le capacita diagnostiche e i protocolli utilizzati nei
vari laboratori non sono uniformi;

4. la notifica da parte delle strutture sanitarie e, in
generale, fortemente disattesa.
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Impatto delle gastroenteriti acute

Causes of under-five child deaths in GAVI-eligible countries

Diseases in red are those Pneumonia
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Benché nei Paesi europei la mortalita associata sia estremamente
bassa, la morbilita e piuttosto elevata e le conseguenze possono
essere rilevanti (sindrome di Guillain-Barre in caso di campilobatteriosi,
sindrome emolitico uremica in caso di E. coli VTEC).

Un altro aspetto di rilievo riguarda i costi sanitari:
- diretti, a carico del SSN:
- ricoverl,
- accessi al PS,
- visite ambulatoriali;
- indiretti, a carico dei soggetti coinvolti e della societa in generale:
assenza dal lavoro, terapie domiciliari.
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What Will It Take to Put Diarrheal Disease Back on the Public
Health Stage?




Microrganismi patogeni causa di gastroenterite

Microrganismo Agente patogeno di gastroenterite

Virus MNorovirus
Astrovirus
Rotavirus
Adenovirus

Batteri Salmoneilla spp.
Campylobacter spp.
E. coli produttori di verocitotossina
E. coli O157
E. coli enteroinvasivi
E. coli enterotossigenici
E. colf enteropatogeni
E. coll enteroaggregativi
Vibrio spp.
Aeromonas spp.
Yersinia spp.
Bacilius cereus
Clostridium perfrigens
S.aureus enterotossigenico
Listeria monocytogenes
Shigella spp.

Parassiti Cryptosporidium
Microsporidi
Giardia
Cyclospora cajetanensis
Entamoeba histolytica
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Epidemiologia delle gastroenterit

Tabella 1. Tasso di notifica per 100.000 abitanti dei principali agenti in Europa nel 2010

Malattia Tasso di notifica per 100.000 abitanti
Campilobatteriosi 43,60
Salmonellosi 21,50
Y ersiniosi 1,98
VTEC 0,83
Listeriosi 0,35
Echinococcosi 0,23
Brucellosi 0,07
Trichinellosi 0,05
Tubercolosi da M. bovis 0,03

Italia
[rapporti ISTISAN 12/38]

In Italia la notifica delle gastroenteriti acute nell’uomo viene effettuata attraverso il Sistema
Informativo delle Malattie Infettive (SIMI) (DM 15/12/1990 e DM 29/07/1998), 1l Sistema di
Sorveglianza Speciale per le Tossinfezioni Alimentari (DGR 1944 Regione Lazio del 6 aprile
1999 e DGR 2902 Regione Lazio del 1° gugno 1999) e il Sistema di Sorveghanza di
Laboratorio per le Diarree Infettive (DGR 4259 Regione Lazio del 4 agosto 1998).

Gl1 orgam coinvolti nella sorveglianza sono le Aziende Sanitarie Locali (ASL), le Regiom
(Agenzie di Sanita Pubblica Regionalr), 11 Mimstero della Salute, 1'Tstituto Superiore di Sanita
(ISS) e I'Istituto Nazionale di Statistica (ISTAT).
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La maggior parte dei casi di diarrea acuta e lieve e autolimitante (durata
< 3-5 giorni) e non necessita di accertamenti diagnostici microbiologici.

Gli esami coprologici sono invece raccomandati in presenza di:

« Dati clinico-anamnestici

- diarrea acuta severa, specie in presenza di ipertermia significativa (> 38,5°C);
- diarrea acuta protratta (> 5 giorni) o persistente;

- diarrea con presenza di sangue nelle feci;

- diarrea accompagnata da dolore addominale intenso e ipertermia,
- diarrea in paziente ricoverato in ospedale o dimesso di recente;

- diarrea in paziente in trattamento chemioantibotico;

- diarrea in paziente proveniente da aree endemiche;

- diarrea associata a probabile evento epidemico.

» Fattori di rischio individuali

- eta avanzata,

- deficit immunitari congeniti/acquisiti.
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A: Approccio colturale tradizionale
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Identificazione di Salmonella spp.

Il campione fecale viene seminato in brodocoltura di arricchimento (brodo selenito) ed
incubato a 37°C per 18-24h (arricchimento selettivo)

strisciare un’ansata del brodo di arricchimento su una piastra di terreno agarizzato selettivo

Selective medium for Gram-negative rods, differentiates lactose fermenters (yellow-orange) from
nonfermenters (blue or green), H,5 production can be detected (black precipitate)
Selective medium for Gram-negative rods, differentiates lactose fermenters (pink) from nonfermenters

(colorless)
Selective medium for Gram-negative rods, differentiates lactose fermenters (pink/red) from nonfermenters

(colorless), H,S production can be detected (black precipitate)
Selective medium for Gram-negative rods, differentiates lactose fermenters (yellow) from nonfermenters

(red), H,S production can be detected (black precipitate)

Hektoen enteric (HE)
MacConkey (MAC)
Salmonella-shigella (55)

Xylose-lysine-deoxycholate (XLD)

Quadro colturale: colonie incolori con centri neri (produzione di H,S)

Prove di conferma: TSI, LIA, Urea; l

Sistemi di identificazione manuali o automatici: API,
Enterotube, BD Phoenix, Vitek, ecc.
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Algoritmo diagnostico Salmonella/Shigella

B: Terreni cromogeni
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ldentificazione di Salmonella spp.

Il campione fecale viene seminato in brodocoltura di arricchimento (brodo selenito) ed
incubato a 37°C per 18-24h (arricchimento selettivo)

strisciare un’ansata del brodo di arricchimento su una piastra di terreno cromogeno

Bismuth sulfite Isolation of Salmonella, incduding Salmonella Typhi (black on this medium)

Brilliant green Isolation of Salmonella (red, pink, or white with red halo on this medium), inhibits Salmonella Typhi and
Salmonella Paratyphi

CHROMagar Salmonella Isolation of Salmonella (mauve-rose on this medium)

HardyChrom 55 Isolation of Salmonella (black on this medium) and Shigella (teal on this medium)

l

Quadro colturale: colonie con caratteristico colore

N

late incubated aerobically for 24 hours at 35 °C

Proteus mirabilis
showing pale pink colonies wath
tan centers.

Saimonelia enterica
showing teal colored colonies
with black centers.

Sistemi di identificazione manuali o automatici: A:'" r*
Enterotube, BD Phoenix, Vitek, ecc. i'.‘ -

Escherichia coll
showing pink to violet
SESTIZ), colored colonies.
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e Usualmente O157:H7
« Ma anche: 0O26:H11, O103:H2 e 0145

Figure VT1. Distribution of confirmed VI'EC cases in humans by serogroup and age group,
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Il campione fecale viene seminato in brodocoltura di arricchimento per Gram-
negativi (GN broth) ed incubato a 37°C overnight per la ricerca di Stx1 e Stx2
mediante immunoassay

|

strisciare un’ansata del campione fecale o del brodo di arricchimento su una piastra di
terreno agarizzato selettivo

MacConkey agar with sorbitol (SMAC) or Isolation of E. coli 0157 (colorless on this medinm)

cefixime-tellurite SMAC (CT-SMAC)
Isolation of O157 STEC {mauve on this medinam)

CHROMagar 0157
CHROMagar STEC Isolation of 6 most common STEC serogroups (mauve on this medium)
Quadro colturale: colonie con £+ 5 /. .
caratteristico colore / " R0
.

ricerca di Stx1 e Stx2 mediante immunoassay
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http://www.chromagar.com/images_spaw/E_COLI_O104_O111_O_157_CHROMagar_STEC_1.jpg?PHPSESSID=fc780a039629e3d2632953dfe910911c
http://www.chromagar.com/images_spaw/E_COLI_O104_O111_O_157_CHROMagar_STEC_1.jpg?PHPSESSID=fc780a039629e3d2632953dfe910911c

Test antigenicl

Immuno-cromatografia

Immuno-enzimatica (ELISA)
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Algoritmo diagnostico biomolecolare

Multiplex molecular assay
for bacterial pathogens
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Plant positive specimens to
agar or broth to attempt
recovery

(OPTIONAL)

~

Submit positive specimen
OR isolate, if cultured, to
Public Health Laboratory




Impatto delle tecniche non coltural

TABLE. Number of culture-confirmed cases and positive culture-independent diagnostic test (CIDT) reports (N =38,666), by selected pathogens
and culture results — FoodMet, United States, 2012-2013

Total culture-
. confirmed
Positive CIDT reports infections and
CIDT-positive and CIDT-positive and CIDT-positive and positive CIDT
Culture-pesitive only culture-positive culture-negative no culture reports
Pathogen Na. (%) MNao. (%6) MNo. (%) Nao. (%6) MNa.
Campylobacter 12,894 (83.8) 539 (3.5 1,092 (7.1 859 (5.6) 15,391
Salmonella 15,034 (98.0] 115 (0.7 8 (0.1} 185 (1.2) 15,342
Shigella 4312 (91.8) 160 (3.4) 27 (0.6) 197 (4.2) 4 696
STEC* 34 (1.4) 2,205 (90.3) 110 (4.5) 94 (3.8) 2,443
Vibrio 446 (98.0) 0 — 5 (1.1} 4 (0.9) 455
Yersinia 332 (98.0) 1] — 2 (0.56) 5 (1.4) 339
Total 33,052 (B5.5) 3,019 (7.8) 1,251 (3.2) 1,344 (3.5) 38,666
Abbreviation: 5TEC = Shiga-toxin—producing Escherichia coli.
* Excludes 274 Shiga toxin—positive reports from clinical laboratories that were Shiga toxin—-negative at a public health laboratory.
t Excludes 53 positive reports of detection of 0157 antigen without testing for Shiga toxin.
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FDA-approved CIDTs

Laboratories offering Additional
Pathogen FDA-approved CIDTs by test type CIDTs (2014), % cases, %
AntigenBTity! 14
Campylobacter NAT multiplex 1 13
Salmonella NAT multiplex 1 1.3
Shigella NAT multiplex 0.5
Vibrio NAT multiplex 0.6
Yersinia NAT multiplex 0.5
. @ AntigenBT 88 :
Cryptosporidium NAT multiplex 5 Not applicable
Shiga toxin—producing AntigenBT 57 3
Escherichia coli NAT multiplex 1
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Shiga toxin—-producing Escherichia coli

Positive CIDT reports of
Shiga toxin*
{n=2409)
: 3 LDT at public health
IC{:m mercial Commercial DNA-based LDT at clinical laboratory pubiic
antigen-based test? — syndrome panel (73 [3.00%]) laboratory
(1,850 [76.8%]) (1 [0.04%]) ‘ (485 [20.1%])
Culture- |_ Culture- Culture- Culture-
= confirmed confirmed — confirmed = confirmed
(1,672 [90.4%]) (1 [100%]) (56 [76.7%]) (476 [98.1%])
Culture-negative | | Cukure-negative | | Culture-negative
(90 [4.8%]) (12 [16.4%]) (8[1.6%])
Mo culture | Mo culture | Mo culture
(B8 [4.8%:]) (5 [6.83%]) (1 [0.2%:])

Abbreviations: (10T = culture- independent diagnostic test; LODT = laboratory-developed test.
* Excludes 274 Shiga toxin—positive reports from clinical laboratories that were Shiga toxin-negative at a public health laboratory and 53 reports of detection of 0157

t8% UNIVERSITA
‘: 2 DEGLI STUDI antigen without a test result for Shiga toxin.
T\ € y £ DI PALERMO t For instances in which a positive result from a single specimen was reported from more than one laboratory (e.g., clinical laboratory and public health labaratary),
g s> test type was categorized according to the test type used for initial detection.
§ Conducted at a clinical laboratory or public health laboratary. . ,
MMWR / March 13,2015 / Vol.64 / No.9



Negli ultimi anni, grazie a idonei metodi di esame (terreni di coltura
arricchiti e selettivi), si e potuto dimostrare che esso probabilmente
rappresenta la prima causa di gastroenterite nei paesi sviluppati.

Nei paesi in cui la ricerca di Campylobacter viene eseguita
routinariamente risulta essere in prima o seconda posizione fra
batteri enteropatogeni isolati da soggetti affetti da diarrea (testa a
testa con Salmonella).
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Procedura

Svantaggi

Opzione (tempo
richiesto)

Semina in terreni
selettivi. Incubare a

Vantaggi
Permette di ottenere un Richiede attrezzature
isolato da sottoporre a dedicate (incubatore a
42°C in microaerofilia).
Richiede 2-4 gg. Bassa

tipizzazione e test di
sensibilita agli antibiotici

sensibilita se le
condizioni di crescita

non sono ideali.

Esame colturale (2-4 gg)

Secondo le istruzioni del

42°C in microaerofilia
per 48-72 h
(macrolidi,
fluorochinoloni)
Rapido, semplice Specificita dubbia (i
positivi dovrebbero
essere confermati in
coltura). Non consente
di avere un isolato.

Non consente di avere
un isolato.

Ricerca di antigeni fecali
(in giornata)

produttore

Estrazione dell’acido

Sensibile, consente di
cercare contestualmente

altri patogeni enterici

nucleico e

Ricerca del genoma

amplificazione del
bersaglio (PCR)

nelle feci (1-2 gg)
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Terreno

Butzler (Agar sangue di cavallo)

Novobiocina e colistina inibiscono gli enterobatteri Gram-negativi,
cefazolina e bacitracina inibiscono i batteri Gram-positivi. La cicloeximide
inibisce numerosi funghi.

Skirrow (Agar sangue lisato di cavallo)

La vancomicina inibisce i batteri Gram-positivi, mentre trimethoprim e
polimixina B inibiscono numerosi microrganismi Gram-negativi.

Campy-BAP (Agar sangue di montone)

Il sangue di montone fornisce nutrienti. Amfotericina B, cefalotina,
polimixina B, trimetoprim e vancomicina sopprimono la crescita della flora
microbica.

Charcoal Desossicolato Cefoperazone Agar

Il carbone agisce da neutralizzante per molte sostanze tossiche. Per
inibire la normale flora intestinale si usano desossicolato e cefoperazone.

Campylobacter Blood Free Medium

Carbone vegetale, desossicolato, cefoperazone e amfotericina B

L'identificazione degli isolati si basa su:
- Morfologia alla colorazione di Gram

- Crescita selettiva a 42°C

- Positivita al test della catalasi

- Positivita al test dell’'ossidasi
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CIDTs per Campylobacter

Campylobacter
Positive CIDT reports of
G
{n=2,497)
Commercial Commercial DNA-based . LDT at public health
antigen-based test*  [— syndrome panel B laboratory
(2,304 [92.3%]) (5 [0.2%]) (0]
Culture- Culture- Culture-
= confirmed = confirmed = confirmed
(527 [22.9%]) (1 [20%]) (11 [5.8%])
Culture-negative Culture-negative Culture-negative
[ (1,091 [47.3%]) B (o) | (B[4.3%])
Mo culture | Mo culture | | Mo culture
(686 [29.8%)]) (4 [80%]) (169 [89.9%])
Sy {8 UNIVERSITA
2 DEGLISTUDI  phbreviations: CIDT = culture- independent diagnostic test: LDT = laboratory-developed test.
MMWR / March 13,2015 / Vol.64 / No.9
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Vantaggqi

1) Rapidita di esecuzione (rapida diagnosi),

2) possono essere piu sensibili della coltura, in particolare quando sono stati
somministrati farmaci antimicrobici prima della raccolta dei campioni,

3) larelativa facilita di uso pud aumentare il numero di pazienti testati,

4) possono consentire l'individuazione di un piu ampio range di microrganismi
(non-0157 STECQC),

5) Potenziali economie di scala.

Svantaggi

1) test per ricerca di antigene poco specifici possono produrre falsi-positivi,

2) test molecolari altamente sensibili possono produrre falsi-positivi (non
distinguono fra infezione e colonizzazione),

3) mutazioni molecolari nel microrganismo possono provocare una
diminuzione della sensibilita,

4) Non sempre consentono di valutare la sensibilita ai farmaci.
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Eccessiva sensibilita/scarsa specificita
» Spreco di risorse per follow-up inutili;
 Stime instablli, alterazione dei trend.

Perdita dell'isolato in coltura pura

» Difficolta di tipizzazione: perdita della capacita di tracciare gli
outbreak o spreco di risorse per indagare pseudo-outbreak;

» Minore monitoraggio dell’lemergenza di sottotipi e serovar
(Salmonella);

« Mancanza dei test di sensibilita agli antibiotici.

Incremento deil costi
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TABLE. Number and incidence* of top 10 Saimonelia
serotypes’ in 2008 - Foodborne Diseases Active
Surveillance Metwork, United States

Rank Salmonella Number Incidence per
serotype of cases 100,000 persons
1 Enteritidis 1,356 2.95
] o o 2 Typhirnuriunm 1.077 2.3
>2500 differenti sierotipi 0 serovar 3 Newport 681 1.48
4 Javiana 423 0.82
. ; ) ; ) 5 Saintpaul 403 0.88
200 di essi causano infezioni 6  14[512i- 269 0.59
i ; T I T Muenchen 213 0.46
alimentari ogni anno In Europa 8  Heidelbarg 198 043
) . . 9 Montevidao 194 0.42
30 di essi rappresentano il 90% 10 Braendsrup 108 0.24
-~ . * Per 100,000 parsomns
d eg I 1'1SO I atl T Among E.?EDpSaInwne.'Ia isolates that were fully serotyped

UPDATED March 2009
Tabella 1. Frequenze dei principali sierotipi di Salmonella isolati da casi umani per anno di isolamento

Sierotipi 2000 2001 2002 2003 2004 2005 2006 2007 2008 2003 2010
S Typhimurium 320 400 4414 348 3»BE 4239 365 385 369 334 234
5. Enteritidis 315 200 232 275 228 181 241 216 172 14,7 104
S.4.5120- 0,0 0,0 0,0 1.3 3,3 3,6 9,2 4.6 65 145 159
5. Derby 29 3.1 2.9 2.8 3,0 3,6 4,2 3.4 3,6 2.5 4,3
5. Infantis 59,6 4.8 2,6 2.7 3,3 3,6 3.8 2.8 2,7 1.9 1.9
5. Napoli 1.1 1.4 1.4 1.9 2.7 2,6 3.0 26 1,9 3.7 4.1
Altro 26,7 308 289 2350 261 246 229 265 311 283 344
Totale 2711 2563 2366 3195 292% 2338 2315 2086 1932 3474 3550
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UK outbreaks of foodborne disease associated H,.,Eﬂut';hm.un\

- - - - cy
with prepared salads in international trade My
Year | Imported salads | Country of Origin | Organism No.

Cases
—200/7 | Fresh basil Israel 5. Senftenberg
X ———
2005 | Lettuce Spa 5. Typhimurum DT104 96
(ACSSuSpT)
2004 | Lettuce Spain 5. Newport 375
2003 | Lettuce Spain 5. Braenderup 40+
2001 | Salad leaf (lceberg) | Spain 5. Newport PT33 19
2000 | Lettuce MNot Known (Not UK) | 5. Typhimurium DT 104
(ACSSuSpT)
2000 | Lettuce Mot Known (Not UK) | 5. Typhimurium DT204b
(ACGNeKS5uTTmN
1994 | Iceberg lettuce Spain Shigella sonngi
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Genotypic analysis

[ Phylogenetic analysis ]

[ Correlating with clinical and epidemiological data |

Rep-PCR  RAPD AFLP ~ RFLP

Wenjun Li et al. FEMS Microbiol Rev 2009;33:892-916



Phylogenetic analysis of banding patterns
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Molecular typing
DNA sequence based

Isolation and culture
[ Human or environmental specimens | I | Bacterial isolates I

v v

/ Extraction of total DNA \ [ Extraction of genomic DNA |

Amplification of seven Multiple intergenic

housekeeping genes spacer amplification
v ! v
‘ -

v

[ Comparison to databases }:

v
[Genotypic analysis]

[Phylogenetlc analysis]

[ Correlating with clinical and epidemiological data ]
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Wenjun Li et al. FEMS Microbiol Rev 2009;33:892-916



4. Estimate relationships based on extent of DNA similarity.

At variable DNA positions, related
groups will tend to share the
same nucleotide.

o

ATGTTGGCAGTCCGATGTAAGC

Phylogenetic analysis
e of DNA sequences

ACG TAGCAGTCTGATGTATCC

The sheer number of characters is
helpful to distinguish the

‘phylogenetic signal’ from noise.

o

o

ACG TAGCAGTCTGATGTATCC
ACG TAGCAGTCTGATGTATCC

»

CTGCTGGTAGTCCOTTTGTAACC

CTGCTGGTAGTCOTTTGTAACC

CTGCTGGCAGTC O GTTGTAACC

ATGCTGGCAGTC: G TGTAACC §° ¢ ¢ & & & ¢ &

ATG TGGCAGTC -G TGTCACC

=
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Molecular phylogeny of taxa A-I.
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DIPARTIMENTO DI SCIENZE PER LA PROMOZIONE DELLA SALUTE E MATERNO INFANTILE “G. D’ALESSANDRO”
SCUOLA DI MEDICINA E CHIRURGIA
VIA DEL VESPRO 133, 90127 PALERMO

Le gastroenteriti virali : diagnosi di
laboratorio e tipizzazione molecolare

Giovanni Giammanco

Ragusa, 25 Settembre 2015



DIARRHEA IS CERTAINLY NOT A GLAMOROUS DISEASE
BUT IT IS A SERIOUS KILLER

Causes of under-five child deaths in GAVI-eligible countries

Diseases in red are those Pneumonia
preventable by GAVI-funded ( 20% -|

vaccines 5% 15%

Malaria
8%

AIDS
2%

Meningitis
T
Measles
2%
Injury
4%

Neonatal
causes
39%

0.7% 11% Other conditions
Ia , UNIVERSITA |—[li-slrrh«:m.iauJ 17%
2P & DI PALERMO 0

Source: CHERG 2010, WHO and UNICEF 2012



Microrganismi causa di diarrea in bambini <5 anni

Table 5. Median age.-agjl._l%? proportions of causes of diarrhﬁjl\/ﬁgwtrained to fit 100%, in 286 inpatiegis sselies of children
<5 years of age published b&tween 1990-2011, by WHO region.
Pathogan =53 EURO (n=50) n=78)
Viruses
Rotavirus
Calicivirus
Astrovirus
Adenovirus
Bacteria
EPEC 1 103 6 10-8 2 130 0 -
erec EURD s, 0 74 3 SERRO o
Shigella spp 2 41 15 57 2 119 5 01
Campylobacter spp 9 &1 6
Salmonella spp 12 241
Vibrio cholerae O 4 00
Parasites
Cryptosporidi 12 31
Giardia lamblia 10 47
Entamoeba histo 8 002
doi:10.1371 /journal.
\ [0 Rota M Calici m Bacteria
Sate% DEGL SYUDI @ Adeno W Astro MW Parasites
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Differentiating features among viral causes of gastroenteritis

Common
modes of
transmission
in order of
frequency

Predominant Duration;, Lactose

Viruses Age i
season 9 days intolerance

Rotaviruses Fallfwinter 6 fto 24 Sto 7 Yes Fecal-oral;
months respiratory ?

Caliciviruses | &ll year (winter) | All ages 1to 4 Mo Fecal-oral,
water; shellfish,
foods,
respiratory?

Astroviruses | Winter Al ages 3 Yes Fecal-oral,
wy ater

Enteric Surmmer Children 6 to 9 Yes Fecal-oral
adenoviruses

VESTIy),

t8% UNIVERSITA

2,

s \:\.\'n/“

2 2 ; Bfgﬂgﬂ% HRV Astrovirus Adenovirus
30-38 nm 9 o) 28-30 nm 80-110 nm
ssRNA dsRNA ssRNA dsDNA

no envelope* no enve]ope’f no envelope* no envelope



Rotavirus

Virus ad RNA provvisti di un doppio capside, ma privi di
Inviluppo. Sono notevolmente resistenti agli agenti
chimici e fisici.

Causano enteriti soprattutto nei bambini di eta
compresa fra i sel mesi e i cinque anni.

Sono responsabili del 30-40% di tutte le enteriti
iInfantili.
Si presentano, generalmente, come casi sporadici.

Negli adulti la malattia ha un decorso blando e poco
appariscente, ma essi possono fungere da portatori.

WESTI,

S5 {8 UNIVERSITA
2 Q&0¢ 2 DEGLI STUDI
%'Le2 & DI PALERMO


http://www.guidabruzzo.it/comuni_isernia/isernia/foto/ruota.jpg
http://www.guidabruzzo.it/comuni_isernia/isernia/foto/ruota.jpg

Rotavirus deaths among children under 5

[ ] <10deaths per 100,000 7] 10-50 deaths per 100, 000 I 50-100 deaths per 100,000 I 100-1000 deaths per 100,000

Source: Tate, et al. JID. 12(2).
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Number (and percent global total) child rotavirus
deaths by country: global total=453 000

India (21.8%)

Migeria (20.8%)

FPakistan (39 5%)

Democratic Republic of the Congo (46.7%)
Ethiopia (52 .9%)

Afghanistan (58 6%)

Lganda (60 .9%)

Indonesia (63 1%)

Bangladesh (65.3%)

Angola (67.2%)

Source: Estimated rotavirus deaths 2008, WHO VB as of January 2012
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198,621

41,057
39,144

32,653
128,218
125,423
110,637

| B,m) i
19,970 i
7 9,857 (2%)

— 9,857 e’ /

1 vpands ST

18,788 iom

218 {6%]

Glob:

“‘_D.mn& Republic

of the Conga
32653 (T%)

altotal <5 rotavirus deaths
(2008 WHO estimate)
453,000

Rest of the
world,

221,000 (49%)

Wol

Rest of the

rid,

262,000 (58%)
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Prevalenza globale della malattia da rotavirus

Hisk Everts
1:205 610,000 deathe
1-50 24 million irpatient visits

World

24 million cutpatient visits

1M dmillion episodes

20-60 deaths

55,000-70,000 hospitalizations

205,000 - 272,000
emergency department visits and
410,000 outpatient/office visits

2.7 million episodes

USA




RV cases by age in Europe, 2006-13

Figure 10: Rotavirus infections by age group in all countries between September 2006 and August
2012 (n=44,129). Y axis; Total numbers, X axix Age (in 6 months increments in those between 0
months and 5 years of age, 1 year increments in those between 5 and 10 years of age, and in 10
year intervals for those older than 10 years)

3000 1stinfection
s
8000 3
:‘E 2nd infection
7000 5
>
S
6000 3
e 3rd infection
5000 z
Q
S 4th infection
4000 2
3000 Sth infection
1234567 8910M1M12131415161718192021222324
2000 Age (months)
Velazquez F, etal. N EnglJ Med. 1996,335:1022-1028.© 1996.
Massachusetts Medical Society. All rights reserved.
1000
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Protection by natural infection
(N=200)

80 - 73 75
80 -
40 -
20 -

Asymptomdc Mild diarrhea Moderate-to-
severe dlarrhea

- mqmmummrmmuuammmwm
the risk for children who were not yet infected.

Sowrce. Velszgquez etal'

.

M First Infection
= Second Infection
M Third infection

Adjusted Efficacy After Each Infection (%)

o
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RV seasonality in Europe, 2006-13

Figure 4: Temporal distribution of rotavirus infecfions in the EuroRotaNet database in consecutive
seasons between September 2006 and August 2013.

a) Numbers by month and year
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Prevalenza di virus enterici in bambini palermitani ospedalizzati per
diarrea dal 2002 al 2014

B Astrovirus
B Adenovirus
@ Norovirus
@ Rotavirus

Tiz, .
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Immunization against Rotavirus

2013, 88, 49-64 No. 5

7

l\ff@b **“\V , World Health  Weekly epidemiological record
W Organization  Relevé épidémiologique hebdomadaire

Orgamsation mﬁndia!e de }a Santé 1ST FEBRUARY 2013, 88th YEAR / 1= FEVRIER 2013, 88¢ ANNEE
No. 5, 2013, 88, 4964

http://www.who.int/wer

WHO recommendations
Rotavirus vaccines should be included in all national

Contents Rotavirus vaccines immunization programmes and considered a priority,

49 Rotavirus vaccines WHO pOSitiOﬂ paper - particularly in countries with high RVGE-associated fa-
WHO position paper — January Januarv 2013 tality rates, such as in south and south-eastern Asia and
2013 y sub-Saharan Africa.

The use of rotavirus vaccines should be part of a com-
prehensive strategy to control diarrhoeal diseases with

http://www.who.int/wer/2013/wer8805.pdf
http://www.who.int/immunization/sage/previous/en/
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Immunization against Rotavirus

Rotavirus
Vaccine

M~ -

.
National RV introductions by geographic region: 77 countries™®
Europe
Armenia
Austria o
Belgium -'1‘"
Estonia
Finland :
Georgia -
Germany ;:
Americas Latviz ‘i
Argenting Luxembourg *f .
Bolivia Maldova e i _ Asia
Brazil Norway - \ Philippines
Cayman Islands United Kingdem
Colombia Middle East
Dominican Republic L
. Ecuador . il , ‘Westem Padfic
El Salvador [sragl Australia
Guatemala Jordan r Fiji
Guyana Qatar Marshall Islands
Haiti Szudi Arzhiz Micronesia
Henduras Tajikistan Mew Zealand
Mexico UAE Palau
Nicaragua Uzbekistan
Fanama Yemen
Paraguay Africa ,,-
Unit:;l;tatss ey Eritrea Malowi  Sen=gal Bl ot Gavi-sligible [42] v /
. Botswana Ethiopia Mali Sierra Leone
Jenszucls Burking Fasc The Gamkia  Mauritania  South Africa - Gavi-eligible [35]
ST . Burundi Ghana Morocco Sudan
&S‘A %O'P A Cameroon Kenya MNamibia Tanzania
"f“ e Ll Sl "ﬂn. ':_.:?: i_;l::.-fa Miger Togo
?_ ’ g e LJD'?;' :"G MMada; '!JS’CIF R h:l‘ Z._‘-b_:
%62 & DI PALERMO fibout gascar  Rwanda  Zambia
Zorg 51> Zimbabwe

*As of April 1,2015
RV = rotavirus vaccine

F:PATH
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B \Vaccinazione anti-rotavirus: situazione europea

Paesi con vaccinazione universale
di massa gia avviata

. Belgio (2006) ™

. Lussemburgo

. Austria (2007) @

. Finlandia (2009) @

. Grecia (2011, in co-pagamento) 4

. Regno Unito (2013) 4

. Lettonia (2013)

. Croazia (2011,per alcuni gruppi a rischio) ©
. Germania (2012)

. Paesi che stanno valutando I’'inserimento della
vaccinazione universale di massa

. Francia (8
. Norvegia
. Stoccolma — pilota per Svezia (2013)
1.Braeckman T. et al. Pediatr Infect Dis J 2011; 30: S21-S24; 2. Paulke-Korinek M et al. Vaccine 2013; 31: 2686-2691; 3. Nohynek H. et al. Euro Surveill 2009; 14 (35). Konstantopoulos A. et al. BMJ Open 2013; 3: 48

€003570; 5. National Health Service (NSH). 30 April 2013. Gateway Reference Number: 00047; 6. TeSovi¢ G. Periodicum Biologorum 2012; 114: 149-166; 7. Dudareva-Vizule S. et al. Human Vaccines &
Immunotherapeutics 2012; 8 (10): 1407-1415; 8. Haut Conseil de la santé publique. Vaccination des nourissons contre les infections a rotavirus. Recommandations. Novembre 2013



Annual prevale REPUBBLICA TTALIANA Anne 66 mere 2 italized

GAZZETTA*NUFFICIALE

50 DELLA REGIONE SICILTIANA
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3° mese 6° 1°12° | 13°15° | 5-6 12° | 14°a5°

i MNascita ° ° p
45 - Vaccino 5;:',::] 5° mese mese mese mese anni anno anno

DTP DTP DTP DTP
40 - IPV 1PV 1PV IPV
HBV HBV? HBV HBV HBV
35 4 Hib Hib Hib Hib
PCV13 PCV13 PCV13 PCV13
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Rotavirus

6
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0 e
/ il MPR + MPR +
Var Var 10
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Coperture vaccinali rota in Sicilia
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Impatto della vaccinazione

Rotarix™ RotaTeq™
Introduction Introduction
(B) 120 12000

Number of positive and total rotavirus tests from 25 continuously
reporting NREVSS laboratories, by week of year, June 2000-July 2010,

z
c
3
o
o
700 3 week moving average 1004— - - . — . - -4l - - |ro000 §~
Rotavirus vaccine introduced, ~ 2 g
February 2006 ===Total N Positive & g
600 ~—=Total N Tests ; 80 ‘3‘
2 2
8 o.
g 2
500 3 i
£ 60
o [a]
3 =
2 &
400 'é g
2 404 5
5 g
300 - E: =y
5
20
3
200 3
]
=
5
A
"y P o 5 P P O S P
I A . i A L S e gt i
R A - e e e a o
0 £ - Y Number of births in Belgium per month
W Rotavirus positive cases per month at the GUH
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 B Estimated 5-month averaged number of vaccinated children in Belgium
Coverage 3% Coverage 33% 1400 Weekly rotavirus laboratory reports compared to

weekly mean reports (2004-2013)

1200
1000 [ ——2012
[ —2013
/ —2014
——2015

800 - /
[ = =Average 2004-2013
600

400 -

UK

number of laboratory reports

200 -
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Effectiveness of anti-RV vaccination
Laboratory data - Palermo

Annual prevalence of HRV infections in children (up to 5 years) hospitalized for
acute enteritis in Palermo

2008-2012 = 2013-2014

(37%) (25.2%)
; 2008-12: average (25.9% in 2013)
100 E—y 9 N (24.2% in 2014)
2013: 31.9% 970 2014: 31%
80 - ‘A A
ol \ ( \
N

. /\/\/\/\

20 - /’\

O 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
C O 5 s XSS 0282 R ss 2>XSo09868 29
SEPsES"FFo38Sl=ES~2Ho28

2013 2014
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Diagnosi di laboratorio

Ricerca di antigeni virali nelle feci:

Generalmente VP6 (condivisa da tutti i Rotavirus di Gruppo A)

» Test ELISA in micropiastra o l*‘::i:‘.fffifti‘%i‘:‘
: - ‘A e @
 Test immunocromatografici (Spesso Q)_z ‘ e~
combinati: Rota+Adeno) -
» Agglutinazione al latex R
- &
. 9
S
~——
m -
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Rotavirus Particle
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G/P-genotype combinations

P11 P[2] P[3] Pl4] P[5] PI6] P[7] P[8] P[S] P[10] P[11] P[12] P[13] P[14] P[15] P[16] P[17] P[18] P[19] P[20] P[21] P[22] P[23] P[24] P[25] P[26] P[27] P[28] P[29] P[30] P[31] P[32] P[33]

o« HOOBODEOEERREOOROO0OOROO0OO0OOOBOOOOOO
« JOOROJEOEERECOJ00O0O000O0OLO0OERHOOOBDOOOEDO
o DOPEEONPEEROPUUIEOIBOELOOUOODUOUOOUL
« HOOEDEZONREREOOROO0O0O0OO0O0O00OO00O0OO0OO0OO400
« HOODODREREOIDODOE0O0O0O0O00O0DO0ORODOEEREOCOOONO
« HMUEOMN BRI OR00O00O000O00O0O00O00O0O0O0OO0O0O
Ootbgobosboubgoooboogooood
uuodoouoduoguodo
EO0OREOOUOOO0OOOOO0O
oobooobodgobooodo
QUuuooodgdoouod
gouoooogoood
odooubpooogogano

Common human s train

O
]
O

Reassortments among
common human strains

Unusual human strain

Common animal strain

Unusual animal strain

HEOECED N

Suspected human/animal
reassorant strains isolated
from humans

DOoooooooodd Suspected human/anional
DOooooooooon B jpommes
OOoogoooodg
OOooooooogdo
DOoooooogodo
DUubgobooBE®EdU
OOoooooooogdo
OO00o0doooooEOdon
DDDDDDDDDDDDDDDDDDDDDDDD
uuoduouogubodboouogunoguodg
Oooodbobubooubodbobouooobpoood =

Oooooooogof
OooOomEdoood

O
O
OO
B
N
OO
O
04
.

OOo0O00O00000000ocOoOn
oodobogooooooboeEdn
OO00OdoodododEmm B mE(]
ooouoouodododteUmelm
OO0000OC0O000000EENNECN

oduooouoooomgdu
O00ooooododmm .
O0oooooepododNE .
OO00oooomdogooOog
Oooououogodoed
OdoooooogogooN
Oooooooooodgmdn
OO00OoOomdodooooOon
OoEEEO0OdIOoUgoo
O0ooooooEodon

O
O
L
B
B
|
B
0
O
O
O
O
O
O
[
[
O
O
O

ooodoogodgododbEelN
[]
JooddooboddiamENE [

0 Z DEGLI STUDI
S DI PALERMO

”
&
“Ztgs i



Principali ceppi di HRV circolanti nei paesi industrializzati
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RV genotypes in Europe, 2006-13

RV
Genotype Season

2006/2007 2007/2008 20082005 2009/2010 2010/2011 2011/2012 201272013 No date Total
G1P[8] 46.94 56.58 47.85 45.33 54.99 40.93 41.16 43.14 47.95
G4P[8] 8.14 16.22 23.14 16.88 12.59 11.98 8.64 9.71 14.57
G2P[4] 16.73 9.34 10.11 15.47 11.44 16.19 19.01 22.29 13.74
GIP[8] 22,10 11.25 8.50 10.52 841 14.41 15.01 14.14 12.07
G3P[8] 3.26 4.04 5.97 7.63 7.55 7.80 10.77 7.43 6.83
G12P[8] 0.61 0.57 0.72 0.64 3.45 7.13 3.58 1.71 2.48
G2P[8] 0.61 0.57 0.33 0.14 0.18 0.53 0.62 0.14 0.40
G1P[4] 0.32 0.37 0.24 0.43 0.43 0.30 0.24 0.14 0.33
GBP[4] <0.01 0.04 0.87 1.01 0.07 0.01 <0.01 0.14 0.32
GIP[4] 0.12 0.20 0.24 0.43 0.24 0.09 0.15 0.14 0.22
G12P[6] 0.03 0.05 0.57 0.17 0.13 0.04 0.09 0.14 0.16
GAP[4] 0.03 0.07 0.28 0.10 0.03 0.14 0.04 <0.01 011
G3P[4] 0.03 0.01 0.07 0.29 0.06 0.04 0.02 0.14 0.08
G10P[8] <0.01 0.07 0.21 0.13 0.03 0.01 <0.01 <0.01 0.07
G2P[B] 0.14 0.21 0.04 0.08 <0.01 <0.01 0.02 0.14 0.07
G6P[9] 0.12 0.04 0.01 0.14 <0.01 0.04 0.13 <0.01 0.06
G3P[B] <0.01 <0.01 0.25 0.08 <0.01 <0.01 0.04 0.14 0.06

b) Percentage of each genotype by season. Strains with a prevalence >1% are highlighted.

(denominator excludes mixed and partially typed strains).
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Percent distribution of the six main HRV G-types In
Palermo from 1985 to 2014
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Percent distribution of HRV G-types in Palermo,
Messina and Ragusa from 2012 to 2014
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Norovirus

* | Norovirus (noti in precedenza come virus Norwalk-
like) appartengono alla famiglia Caliciviridae.

* L'infezione da calicivirus & spesso trasmessa col
veicolo alimentare, pur non essendo sempre
imputabile al consumo di alimenti.

* La gastroenterite da Norovirus e anche chiamata
“influenza dello stomaco”, pur non essendo questo
virus connesso all'influenza.
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Epidemie di gastroenterite da Norovirus

Cause di gastroenterite epidemica

Parasites
Other/Multi ll%
er/Multi

ele o\

| Chemical
6%

Norovirus
49%

Bacteria
40%

(CDC, 2011)
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Estimated Lifetime
Risk of Norovirus

Annual Estimates of
Norovirus llinesses
and Associated
Qutcomes

> 1in 5,000-7,000

570-800 Deaths

56,000-71,000 s> 1in 50-70

Hospitalizations

00000 Emimaticy - 1ino
Department Visits

1.7-1.9 Million e 1 in 2

Outpatient Visits

19-21 Million E— 5 times

Total Norovirus llinesses

Burden of Norovirus in the United States

USA

Em’arnmant lulm:la Easy


http://www.usa.gov/
http://www.usa.gov/

Norovirus positivity by age group

Norovirus Positivity in Various Age Groups
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Figure 2. Morowvirus positivity rate (%) and genogroup in warious age groups,
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Severe Norovirus-associated Disease
Rates by Age Group
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e NEW ENGLAND
JOURNAL of MEDICINE

HOME | ARTICLES & MULTIMEDIA +

ISSUES ~ SPECIALTIES & TOPICS + FOR AUTHORS ~

SPECIAL ARTICLE

Norovirus and Medically Attended Gastroenteritis in U.S.
Children

Daniel C. Payne, Ph.D., M.3.P.H., Jan Vinjg, Ph.D., Peter G. Szilagyi, M.D., M.P_H., Kathryn M. Edwards, M.
Allen Staat, M.D., M_P.H., Geoffrey A. Weinberg, M.D., Carcline B. Hall, M.D., James Chappell, M.D., Ph.D.,
Bernstein, M.D., Aaron T. Cums, M.P.H., Mary Wikswo, M.P.H., 5. Hannah Shirley, B.5. | Aron J. Hall, DV,
Benjamin Lopman, Ph.D., M.P.H., and Umesh D. Parazhar, M.B_, B.5., M.P.H.

N Engl J Med 2013; 368:1121-1130 | March 21, 2013 | DOI: 10.10558MNEJMsal 206589
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Classificazione del Norovirus

Gll (human and swine)

GV (murine)

Gl (human)

GIV (human and canine)

Glll (bovine) /
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Genotype Distribution of
Norovirus Outbreaks

. September 2014 - August 2015 (n=874)
Genotipo Gll.4

TABLE. Emergent norovirus variants of genogroup Il type 4 (GIL4), including those associated with

outbreaks — United States 614 Sydney
Emergent GlI.4 variant Yrs of circulation Epidemic Season Ze
Genotypes
95/96-US 1995-2002 1995-1996 9%
Farmington Hills 2002-2005 2002-2003
Hunter 2003-2006 Mone
Yerseke 2006-2008 2006-2007
Den Haag 2006—prasent 2006-2007
Mew Orleans 2009—prasent Mone*

Sources: Zheng DP, Widdowson MA, Glass R, Vinje J. Molecular epidemiology of genogroup ll-genotype 4 noroviruses in the United States between 1994 and 2006;

J Clin Microbiol 2010;48:168-77; CDC, unpublished data, 2010.

*0n the basis of data available as of September 2010, the New Orleans Gll.4 variant has not been associated with an increased number of norovirus outbreaks in the
United States.

A. Kroneman et al.

3 *
< i . Impact 3 . y .
EU rosu Welllance Eactas 6,1.5 Table 3 Proposed epidemic norovirus GIL4 variants
Proposed epidemic variant name GenBank no."
Eurosurveillance, Volume 18, Issue 1, 03 January 2013 1S95 96 AJO04864°
Rapid communications Farmington_Hills_2002 AY485642°
INDICATIONS FOR WORLDWIDE INCREASED NOROVIRUS ACTIVITY ASSOCIATED WITH s 2900713
EMERGENCE OF A NEW VARIANT OF GENOTYPE I1.4, LATE 2012 Asia_2003 AB220921
2
Jvan Beek ([janko.van.beek@rivin.nl |}, K Ambert-Balay2, N Botteldoorn?, J § Eden?, J Fonager®, J Hewitt®, N Iritani’, A Hunter_2004 AYBE3096™
Kroneman1, H Vennema« J Vinjéa, PA White4, M Koopmans1, on behalf of NoroNet? Yerseke 2006a EF1269632
Den Haag_2006b EF126965%
NewOrleans_2009 GU445325°
SEST, N Sydney_2012 TX459908°
S &% UNIVERSITA
g\ & Z DEGLI STUDI ! GenBank accession number of the first submitted capsid sequence
% 2 & DI PALERMO of this variant
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# Capsid sequence
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Emerging Infectious Diseases - www.cdc.gov/eid = Vol. 19, No. 8, August 2013
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Norovirus

Gll.4/Sydney/2012

in Italy,

Winter 2012-2013

countries in late 2012 has been related
to the emergence of a novel GII.4 vari-
ant, Sydney 2012. This variant was
first 1dentified in March 2012 in Aus-
tralia (3).

The Ttalian Study Group for En-
teric Viruses (ISGEV: http://isgev.net)
monitors the epidemiology of enteric
viruses in children through hospital-
based surveillance (6—§). NoVs are
monitored and characterized by multi-
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Giovanni M. Giammanco,
Simona De Grazia,

Fabio Tummolo,
Floriana Bonura,
Adriana Calderaro,
Alessio Buonavoglia,

Vito Martella, and
Maria C. Medici
Author affiliations: Universita degli Studi di
Palermo, Palermo, ltaly (G.M. Giammanco,
S. De Grazia, F. Bonura); Universita degli
Studi di Parma, Parma, Italy (F. Tummolo,
A. Calderaro, M.C. Medici); Medical Practi-
tioner, Bari, Italy (A. Buonavoglia); and Uni-
versitad Aldo Moro di Bari, Valenzano, Italy

(V. Martella)

of 2012 with a marked increase in the
prevalence only by the end of 2012
(10). Our surveillance detected the
emergence of this variant in Italy at
the end of 2011 and provided us with
one of the earliest strains of the variant
GIL.4 Sydney 2012. This novel vari-
ant has a common ancestor with the



Varianti del genotipo Gll.4 a Palermo
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Caratteristiche deil Norovirus che ne facilitano la trasmissione

Bassa carica infettante <10? particelle virali

Possibile trasmissione secondaria per aerosol
0 per contagio diretto

Stato di portatore asintomatico Fino a 2 settimane
prolungato

Elevato e prolungato rischio di infezione
secondaria, problemi nel controllo degli
alimentaristi

Stabilita ambientale

Resiste a 10ppm di cloro,
stabile dopo congelamento ed

Difficile da eliminare nell’acqua contaminata,
persiste nel ghiaccio e nei cibi poco cotti

a 60°C (mitili)
Grande variabilita fra i ceppi Diversi tipi antigenici e Difficolta diagnostiche
genaotipi

Mancanza di immunita
duratura

Infezioni sintomatiche ripetute

L’esposizione nell’infanzia non protegge in eta
adulta

Serbatoio Non solo 'uomo
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Recentemente descritti virus animali correlati

How contagious is norovirus? :

Just a very small amount - as few
as 18 viral particles - of norovirus
on your food or your hands can
make you sick.

In fact, the amount of virus particles
that fit on the head of a pin would
be enough to infect more than
1,000 people!

Source: Journal of Medical Virology, August, 2008



Dove S| trovano | norovirus

| Norovirus si trovano nelle feci o nel vomito di persone infette e su
superfici che sono state contaminate da persone malate. | focolai
epidemici si verificano piu spesso quando gruppi numerosi
convivono in un’area ristretta, come case di cura, ristoranti, eventi
organizzati e a bordo di navi da crociera.

Confirmed Norovirus Outbreaks

Submitted to CaliciNet, by Genogroup
September 2013 - February 2015 (n=1378)

NoV Stagionalita

Number of Qutbreaks
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Outbreak settings

Setting of 1,518 Confirmed
Norovirus Outbreaks, U.S.
2010-2011

Other & Unknown

Norovirus
Outbreaks

\neadline In the NoroBIog Intnguea m
" -indicating that ni
The article
| port communities

cruis sicl
s can infectthe

ing the connection between
ears.

2015
Cruise Line Cruise Ship Sailing Dates Causative Agent
Princess Cruises Star Princess 4/29 - 5/14 Norovirus
Oceania Cruises Oceania Maring 4/21 - 5/7 Norovirus
Holland America Line ms Maasdam 4/17 - 5/ Norovirus
Princess Cruises Coral Princess 4/12 - 4/27 Norovirus
Royal Caribbean Cruise Line |Legend of the Seas 3/30 - 4/14 Norovirus
Celebrity Cruises Celebrity Infinity /29 - 4/13 Norovirus
Norwegian Cruise Line Nerwegian Pearl (26 - 4/6 Norovirus
Celebrity Cruises Celebrity Equinox 2113 - 2/23 Norovirus
Roval Caribbean Cruise Line |Grandeur of the Seas 1/24 - 2/3 Norovirus

CDC Vessel Sanitation Program

2014

Cruise Line

Cruise Ship

Sailing Dates

Causative Agent
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Princess Cruises Crown Princess 10/18 - 11/16 Norovirus
Norovirus and

Princess Cruises Crown Princess 4/5 - 4/12 Enterotoxigenic £
coli (ETEC)

Royal Caribbean Cruise Line |Grandeur of the Seas 4/5 - 4/12 Norovirus

Rovyal Caribbean Cruise Line |Grandeur of the Seas 3/28 - 4/5 Norovirus




Epidemia waterborne

Investigation and control of a Norovirus outbreak of

probable waterborne transmission through a municipal
groundwater system

Giovanni M. Giammanco, llaria Di Bartolo, Giuseppa Purpari,

Claudio Costantino, Valentina Rotolo, Vittorio Spoto, Gaetano Geraci,

Girolama Bosco, Agata Petralia, Annalisa Guercio, Giusi Macaluso, .
Giuseppe Calamusa, Simona De Grazia, Franco M. Ruggeri, %
Francesco Vitale, Carmelo M. Maida and Caterina Mammina %0
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Attack rate (% of the population)

1524 2544 45-64 ; it
Age groun Probable cases of norovirus gastroenteritis, by date of
Figure 2: Attack rate of NoV gastroenteritis (n=151 cases) by age group. Outbreak in onset of symptoms, Santo Stefano di Quisquina,
Santo Stefano di Quisquina (Agrigento, Italy), 27t February 2011-13% March 2011. Agrigento’ |ta|y’ 27 February 2011- 13 March 2011
_\~§.er-\'"’17)/, (n:155)
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Prevenzione

Kitchen managers should be trained and certified in food safety and ensure that all food service

workers follow food safety practices outlined in the FDA model Food Code and CDC guidelines.

Y,

(Z

- % Stay home Qhen sick
&

Food service workers should stay home

3

2 when sick with vomiting or diarrhea and for
@ at least 48 hours after symptoms stop.
RN

Cook shellfish | Avoid touching food
thoroughly with bare hands
Avoid serving undercooked ‘ Use utensils and single-use
(below 140°F) oysters and 1 ) disposable gloves to avoid
other shellfish. FOOD

touching ready-to-eat foods
with bare hands.

" Rinse fruits and vegetables

Carefully rinse fruits and
vegetables before preparing and

serving them. /
! Wash your hands
Wash all parts of hands and
. d portions of arms by
Regularly clean and sanitize ‘ expose! 4
< kitchen surfaces and frequently é é_4o é rubbing them together vigorously
NIVERSITA touched objects, using a with soap and warm water for at
chlorine-based product o other least 20 seconds in a designated
EGLI STUDI sanitizer appF:oved by the
I PALERMO

Environmental Protection Agency
for use against norovirus.

// | hand washing sink.

SOURCES: US Food and Drug Administration, Food code, 2013, http//www.fda.gov/foodcode, MMWR, March 4, 2011



- : HPV L1 VLP Vaccine Synthesis
Making a Norovirus oy

Vaccine a Reality i

geneg
on HPY
D

Current Predominant GII.4 Strain

(5) ARt ) (1) Monitor minor variants that are
er new strain

circulating in the population and in time-
emergence, repeat this ordered chronic infections for genetic |
process. changes in these blockade epitopes.
L1 gene inserted

(4) Choose variant with
epidemic potential as ' -y

the VLP in a chimeric

VLP vaccine Hinge (218-225)
s(1-217) P (226-530)

Yeast Cell (or Baculovirus Expression System)

(2) Build VLPs representing

this genetic diversity and

evaluate antigenic changes
using panels of epitope-
specific monoclonal antibodies

L
Lk

(3) Identify antigenically
distinct variants
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