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Tarkiye Halk Sagligi Kurumu



Tanimlar

e Salgin

Belirli bir yer (veya populasyonda) ve zamanda,
beklenenin lGizerinde vakanin gorulmesidir.



Salgin Kontrolu

Etkin bir salgin kontroli asagida belirtilen
basamaklarin tamamlanmasiyla saglanir:

Supheli vakalarin bildirilmesi
Hizli epidemiyolojik inceleme
Hizli laboratuvar dogrulamasi
Etkin kontrol onlemlerinin alinmasi
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 Ulkemizde Akut Bagirsak Enfeksiyonu
surveyansi ve mevcut durum....
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AKUT BARSAK ENFEKSIYONLARI SURVEYANSI

2005 yilinda mayis-ekim aylari arasinda haftalik stirveyans
baslatiimis;

2010 yilinda tum yil, tim Tarkiye’'de, gunluk stirveyansa
gecilmistir.

Sdrveyansa yil icinde ara verilmeden,12 ay slirveyansa devam
edilmektedir.

Programin basarisi basta Belediyeler olmak Gzere sektorler
arasi isbirligine dayanur.

TSIM(Temel Saglik Istatistikleri Modili) Gzerinden verilerin
gunltk takibi yapiimaktadir.
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TSIiM EKRAN GORUNTUSU

AKUT BARSAK ENFEKSIYONLARI Tarih

0-59 AYLIK
A09; enfeksiyoz kaynakli oldugu tahmin edilen diyare ve gastro enteritler |5 YAS VE UZERI
TOPLAM

0-59 AYLIK
R11; bulant1, kusma 5YAS VE UZERI
TOPLAM

0-59 AYLIK
K52; enfektif olmayan diger gastroenterit ve kolit 5 YAS VE UZERI
TOPLAM

GAITA KULTURU SAYISI

VIBRIO CHOLERAE (A00)

SALMONELLA SP. (A02)

SHIGELLA SP. (A03)

ENTEROHEMORAIJIK E. COLI (A04.3)

CAMPYLOBACTER (A04.5)

PARAZIT INCELEME

TESPIT EDILEN ENTAMOEBA HYSTOLITICA (A06)

TESPIT EDILEN CRYPTOSPORIDIUM (A07.2)

VIRAL ETKEN INCELEME

ROTA VIRUS (A08.0)

NORO VIRUS (A08.1)

ADENO VIRUS (A08.2)

HEPATIT A (B15)
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ABE(AKUT BARSAK ENFEKSIYONU) 2012

- OCAK SUBAT MART w MAYIS w TEMMUZ | AGustos | EYLUL “w ARALIK
AO9

Tanili Vaka

79903 64539 76919 76509 82690 99767 145301 154266 142008 107769 83954 66493
R11 Tanih

134386 110463 131659 132927 146639 157324 207497 181913 179524 161788 145140 144905

K52 Tanili
111492 92575 112793 115575 128935 149227 220035 240242 203969 168860 131865 109001

1200000
Tiirkiye Genelinde 2012 Yilinda Tespit Edllen Akut Barsak Enfeksiyonu Vakalarinin
1000000 Aylara
800000
= K52 Tanili
%600000 Vaka Sayisi
E m R11 Tanili
:400000 Vaka Sayisi
ﬁ 1 MWAQ9 Tanil
200000 - Vaka Sayisi
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ABE(AKUT BARSAK ENFEKSIYONU)2012VIRAL

ETKEN INCELEMELERININ AYLARA DAGILIMI
[ [oca suear Jwawr Twsa Jwavs [ [TEwoz - [AGusTos [EROL e [k ] ARk |

ROTA
-5308 4668 5590 4858 4647 3945 4846 3823 3247 3046 2981 3139
msz 31 51 54 50 25 55 37 44 35 34 41
NUETMN 2023 2146 2840 2499 2570 2190 3127 2435 2207 1734 1458 1411

Turkiye'de 2012 Yilinda Tespit Edilen Akut Barsak Enfeksiyonu
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Viral Etken Sayilari
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ABE(AKUT BARSAK ENFEKSIYONU) 2013
T i G i e il
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ABE(AKUT BARSAK ENFEKSIYONU) 2013 VIRAL ETKEN
INCELEMELERININ AYLARA DAGILIMI

- OCAK SUBAT | MART W MAYIS W TEMMUZ | AGUSTOS | EYLUL “m ARALIK

ROTA 5110 4851 6105 4615 3537 3295 3357 4108 4558 5173 7046 5726
“ 96 36 132 83 74 54 43 64 42 106 94 35
m 2116 2151 2392 2294 2247 1616 1984 2249 2710 2339 1583 1302

Tirkiye'de 2013 Yilinda Tespit Edilen Akut Barsak Enfeksiyonu
Vakalarinda Tespit Edilen Viral Etken Sayilarinin
Aylara ve Etkenlerine Gére Dagilimi
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SU VE BESIN KAYNAKLI SALGINLAR

Hedefe Yonelik Stratejiler Nelerdir?

Temiz su ve temiz gidaya erisime iliskin calismalara
agirhk verilecek,

Yerel yonetimler basta olmak tzere sektorler arasi
isbirligi gliclendirilecektir.

Laboratuvara dayali sirveyans glclendirilerek
vakalarin erken tespiti ve salginlarin 6nlenmesi
saglanacak,
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* Laboratuvara dayali surveyans...



Olasi salgin

AKUT iSHAL SENDROMU

Sendrom tanimi

l

Akut baglangigli ishal VE ciddi hastalik VE bilinen bir

predispozan faktdr olmamasi

Olas! hastaliklar/patojenler

\ 4

Sulu
Viral gastroenterit
Kolera
Enterotoksijenik E. coli

Giardiyozis (Giardia intestinalis)

Kriptosporidiyozis (Cryptosporidium spp)

Dizanteri
Sigellozis
Salmonellozis
Kampilobakteriyozis

Amobik dizanteri (Entamoeba histolytica)

Enterohemorajik E. Coli
Clostridium difficile

Ebola ve diger hemorajik hastaliklar*

Gerekli ornekler

|

Gaita

Laboratuvar galismalari

¢ A 4

Toksin idantifikasyonu

Bakteriyel: Viral:
Gaitada I6kosit Kdltar
Kultur Antijen tayini
Antimikrobiyal duyarlilik Genom tayini
Serotiplendirme

Paraziter:
Makro- ve
Mikroskopik
inceleme
Anfijpn tayini




2009-11 2012-14

* incelenen 6rnek sayisi:561 * incelenen érnek sayisi:1847

* Viral ajanlar yoninden * Viral ajanlar yonunden
pozitiflik orani : %23.7 pozitiflik orani : %27.4

* Pozitif 6rneklerin etkene * Pozitif orneklerin etkene
gore dagilimi: gore dagilhmi:

» Noro(Gl+Gll): %57 » Noro virls: %58

> Rota: %18 Gl: %28.5 GI:%71.5

> Adeno: %6 » Rota: %18

% Astro: %4 » Adeno: %10

> Coklu ajan: %15 » Astro %7

» Coklu ajan: %7



Salginlarda izole edilen etkenlerin aylara gore dagilimi
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Gerek ornek sayisinda, gerekse pozitiflik oranindaki artis,
salgin ve ornek yonetimi algoritmasinin artan oranda
kullanilmaya baslanmasi ve hasta secimi/dogru zamanda
uygun ornek alinmasi konusunda saglik calisanlarinin
deneyim kazanmasi nedeniyle olabilecegi
dustncesindeyiz.

Ancak yine de bu sayilarin yeterli olmadigi ve laboratuvara
dayali sirveyansin guclendirilmesi icin daha cok calisma
yvapilmasi gerektigi de aciktir.



* Olasi gastroenterit etkenlerinin tanisinin hizli ve
dogru olarak vyapilmasi etkin tedavi olanagi
saglayacak, Ulkemiz gibi vyanlis antibiyotik
kullaniminin yaygin oldugu bir ulkede gereksiz
antibiyotik  kullanimint  engelleyecek ayrica
antimikrobiyal tedavi gerektiren durumlarda
dogru antibiyotik secimi icin yol gosterici
olacaktur.



Kontrol onlemlerinin  alinmasi ile akut
gastroenterit salginlarint  onlemek boylece
hastaliga bagli saglik harcamalarini azaltarak ve
isgicld kaybini  6nleyerek hastalik yudkini
azaltmak mimkidn olmaktadir.



* Duinyada Guncel Durum...
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Viral kaynakli ilk salgin arastirmasi

1967 yilindan...
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e 1970’li yillardan 6nce gastroenterit ataklarinin %80’ inin
etyolojik tanisi yapilamamaktaydi. Ancak ozellikle son
villarda tanisal mikrobiyoloji alaninda ortaya cikan yeni
yontemler gastroenterit salginlarinin etyolojisinin
tanimlanmasinda, herbir ajanin oynadigi rolin
belirlenmesinde, farkli gecis yollarinin saptanmasinda ve
kontrol yontemlerinin belirlenmesinde ciddi kazanimlar
saglanmasina neden olmustur.

* Tanisal kapasitedeki bu artisa bagl olarak dinyada yapilan
salgin incelemelerinin sayisi giderek artmis ve enfeksiyoz
ishallerde virlslerin % 30-70’lere varan oranlarla ilk sirayi
aldiklari bildirmistir.



Yayinlanan arastimalarin yillara gére sayisi
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Ozellikle son yillarda molekiler yéntemlerin
vayginlasmasi nedeniyle tum dinyadan bildirilen
gastroenterit etkeni olarak viral etyolojik ajanlara
ait arastirmalarin sayisinda ciddi bir artis
gorulmektedir. Dinya genelinde yapilan
arastirmalar incelendiginde, noro virus ve rota
virus, en sik karsilasilan enterit etkenleri olarak
karsimiza citkmaktadir ve her iki etkenle ilgili
arastirmalarin sayisi da giderek artmaktadir.
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’ E factors associated with attack rate and genogroup Outbreaks of noroviral gastroenteritis in Florida, 2006-2007
nc) o i - ) o [Epidemiol Infect. 2009]
e Gidak k| . d e D Milar LR Caer’ BB Dowson'ASlas'dd Rocks ' Kal! LS. P Ao TN Wil A s g OO
Ida Kaynakill ve Insandan st tmaton b okt e e o = vk oubraake:  systati eviow of commorly mplcatod
B transmission routes and vehicles [Epidemiol Infect. 2013]
. . The publisher's final edited version of this article is available at Epidemiol Infect ’
I n S a n a te m a S yo | u yl a ge | I$e n Sec other arlicles In PMG thal cite the published article. Sea reviews
See all
- — - - ~_..“ P — *-v-_—- ~— —
Sa Igl n |a rl n Ise d a h a co k e@.‘ £2 httpy/fwww.ncbi.nlm.nih.gov/pme/articles/PMC3350621 / p-c H 2 The epidemiology of publis... | | {0 So¢ o3
> [~ Finslly, we observed that Gl strains were signifQ L | (VB W] Focebook - (D00 IEERRERND)] (3 Amozon (& YouTube [T 18" kionbul, 34, Turkey ~ [ Mews ~ () Fun Games = [ #, Options -
e n O r u G I I i | e m e d a n a environment, and the implicit financial and quality improvement incentives to encourage haalthcare
g g p y facilities to reduce the incidence of nosocomial NoV outbreaks [26]. a
e | d | = | S a t a n m | = In contrast to Kroneman. et al. [27]—who did not observe a significant multivariate association between Analysis of i ted vi
g g p § L = season and genogroup re observed that in the winter were more likely to be caused by GIL norovirus outbreaks collected wnhm lhe f [" Clin chrub\o\ 2UUB]
F 4 ; iously : Inter-seasonal diversity of norovirus genotypes: emergence and
strains than outbreaks in the fall [Table 4]. As mentioned prev 1cn.|-sl}.= lhe. clustering Df-pecplE mdcu?rs culaction of virus variants {Arch Virol 2007]
° B d G I 7 during seasonal cold weather, combined with an absence of herd immunity to circulating NoV sirains [28, Norovirus GlI.4 sirain antigenic variation
u u r u I I I ge n Og r u p I n 29]. may facilitate person-to-person NoV transmission. We also found that GII strains, particularly GII.4, ’ 9 ’ [J Virol. 2011]
, S wore more likely to be present among outbreaks that accurred in healthcare settings. A higher proportion of Ty epidemiolagic patters of norovius outbreaks: suneillnce
ge no g ru p G | | ye oran | a T hospitalized patients may be infected with NoV in winter because, in winter. hospitals may receive a larger in England and wales, 1992-2000.  [Emerg Infect Dis. 2003]
P ; intake of patients (e.g. respiratory diseases), which may facilitate the spread of NoV within an enclosed i ic and molecular trends of "N Ik-like viruses”
.o . environment [7]. Furthermore, elderly populations and patients with pre-existing conditions may be more assnclaled with outbreaks of gastroentertis r [J Infect Dis. 2002]
y u Zey I e rd e d a h a a Z Sta b I I susceptible to GIL4 strains, which have been shown to mutate quickly [9, 27]. A 2006 study by Chan, et al. Fecal viral load and nnrowrus-assoc\ate«?é;;zl:;f:}:&hsis 2006]
suggests that individuals with NoV GII infection may shed higher concentrations of virus than individuals
o o N Fecal viral \ration end diarrhea in norovi
- ) ecal viral concentration and diarrhea in norovirus
Ol m a S I a n Ca k S u d a u Z u n S u re with NoV GI infection [30]. Recent findings published by Lee, or al. suggest that the elderly and persons gastroenteriis. [Emerg Infect Dis. 2007]
with pre-existing conditions may shed NoVs for longer periods of time than healthy young people [31]
. . Therafore shedding higher ¢ criods of time may greatly favor
stabil olarak bulunmasi ile o v i s
. . . Finally. we observed that GI strains were significantly more likely to have been transmitted via v an Genetic diversity among food-borne and waterbome norovirus
a g I kl a n m I S G 0 n u I | u I e rl e by other routes of transmission. While the majority of strains implicated in foodborne, person-to-person, slrains causing outbreaks in Sweden.  [J Ciin Microbiol. 2003]
* - : ~ - Assessment of the stability of human viruses and coliphage in
and environmental outbreaks belonged to GII [Table 3], waterborne strains were more likely to belong to groundwater by PCR and infectivity mett [J Appl Micrabiol. 2009]
| b M I d G I 7 GI [Tables 3. 4]. This finding is consistent with previous research [32]. While previous work suggests that a
ya p I a n I r ga I § l I l a a I n representative GI strain is less stable on surfaces than a representative GII strain [33]. it is possible that GI
strains are more stable in water than GII strains. GI NoV stored in groundwater was still infectious in
ye ra |t I S u | a rl n d a 2 ay S U reyl e human volunteers after two months [34] and GI NoV RNA stored in groundwater was still detectable by
RT-PCR after 588 days [35]
e e v
enfeksiyoz oldugu ve 588
@ There were three main limitations to this study. First, as 1s the case with many systematic reviews, our
u ne ka d ar G | _ R N A’ nin RT_ study was influenced by publication bias. We extracted data of several reports from active surveillance that
g were published. Publications were more likely from outbreaks with novel findings than small. relatively
. P . . common outbreaks (e.g. healthcare-related settings). However. most infectious disease outbreaks are
P C R I I e p OZ It If b u | u n a b I | d I reported by passive surveillance. Passive surveillance has its own biases. Outbreak data collected may not
be as comprehensive in passive versus active surveillance. Some outbreaks may not be recognized because
. t M I M illness is mild or because cases disperse (e.g. restaurant). In contrast, outbreaks may be recognized when
go s e rl I I I I § “ese cases are in communication with each other (e.g. wedding). Publication bias also resulted from the
overrepresentation of outbreak data from five countries (Japan, United States, Sweden, United Kingdom,
Netherlands) that accounted for approximately two-thirds of the reported outbreaks. Care should be taken
when generalizing these results to countries with limited or extensive surveillance. For example, some
countries may only be able to investigate outbreaks in one setting (e.g. foodservice or healthcare-related) or
may have better surveillance of food- and waterborne outbreaks because it is easier to implicate a &
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Cin de yapilan baska bir arastirmada
genotip Gll.4 ile birlikte GllI.3 de ¢ocuklarda
predominant olarak bulunmustur.
Gelistirilecek olan norovirus asisinin
mutlaka bu iki kapsid proteinine karsi
immunizasyon saglamasi gerektigi

vurgulanmistir.
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Molecular epidemiology of noroviruses associated with acute sporadic gastroenteritis in children: global
distribution of genogroups, genotypes and Gll.4 variants.

Hoa Tran TN, Trainor E, Nakagomi T, Cunifi NA, Nakagomi 0.
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Abstract

Norovinuses are aleading cause of epids d sporadic acute widwide. The of diagnostic -

techniques has ized our of norovirus epi over the past bwo decades, bul norovirus strain types associated with Related citations in PubMed =

sporadic gastroenterits remain poorly described. Therefore, we condudted a systematic review of studies performed after 2000 to clarffy the genofypic
distribution of noroviruses in children (<18 years of age) with sporadi itis. Genogroup Gll norovirus was the most prevalent
‘accounting for 6% of all sporadic infections. GIL4 was the most prevak accounting for 70% of the capsid genotypes and 60% of the
palymerase genotypes, folowed by the capsid 13 (16%) and the pol pe Gil b (14%) The mast ORFIIORF2 inter-
genatype recombinants were Gll b, Gll 12, and Gll 4 polymerase genolypes combined with the capsid genotype GIL3, 19% of all
genotyped sirains. The distribution of GIL4 variants over the last decade was dominated by successive circulation of Gl 42002, GIl 42004,
(Gll 472006, and GIL 42008 with Gil 472006b contining to date. Genatypes Gll 4 and GIL3 have predominated in children during the past decade; this
s most notable in the global of Gll4 As the burden of rotavirus di decreases following the infroduction of

il programs, the relafive imp  norowirus in the etiology of acute childhood gastroenteritis will ikely increase. In order for
a successful norovirus vaccine to be developed. it should provide immunity aainst strains with capsid genatypes GIl.4 and Gl 3

Copyright © 2012 Elsevier B.V. All ights reserved.
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New norovirus classified as a recombinant GIl.g/GII.1 causes an extended foodbome outbreak at a university
hospital in Munich.

Hoffmann D', Mauroy A Seebach J. Simon V. Wantia N, Proizer U.
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Abstract

BACKGROUND: Noroviruses are among the most prevalent causative agents for gastroenteritis workdwide. The low infectious dose, its stabilty in the
and other similar seffings. Genotype Il.4

environment, and its genefic variability enable the virus t
has been most prevalent over the last years.

(OBJECTIVES: To characterize an extended norovirus outbreak at a university hospital in Munich, Germany, molecularly and epidemiologically.

STUDY DESIGN: The outbreak affecting more than 100 persons within 3 days was monitored by real time PCR. The rapid onset indicated a food-
bome outbreak_Rigorous hygienic measures, including disinfection procedures and closure of wards helped contain the outbreak within 6 days. A
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2193 nt sequence d 1388 nt) was from 4 specimens derived from
catering faciity.

RESULTS: Our polymerase sequences were classified Gll.g, whereas the capsid belonged to Gll. 1. Recombination analysis revealed a putative
breakpoint at a typical location. Our sequenced region clustered with Gllg/GIl.1 sequences first detected in Hungary, Belgium. and the US in 2010
p-Distances on nucleic acid level were 0.18 and 021, respectively.

(CONCLUSIONS: Our data establish a novel sirain classiied as GIl. g/GI11 as the causative agent for an extended outbreak.
Copyright © 2013 Elsevier B.V. Allrights reserved.
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Norovirus enfeksiyonlari 6zellikle cocukluk caginda rota virus
asilama programlarinda sonra artan bir enfeksiyon ytkulne

neden olmaktadir
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Paediatr Int Child Health. 2012 Aug;32(3):128-31. doi: 10.1179/2046905512Y.0000000031.
Worldwide molecular epidemiology of norovirus infection.
Chen SY, Chiu CH.

# Author information

Abstract

Norovirus (MoV) is recognised as one of the emerging viruses causing infection in humans. It is the leading cause of outbreaks of viral gastro-enteritis
worldwide. In children, NoV plays an increasing and important role in enteric infection, apart from rotavirus. especially in the post-rotavirus vaccine era
MNoV-infected children usually present with typical clinical manifestations of acute viral gastro-enteritis, including vomiting and watery diarrhoea, and
paediatric patients are more liable to have dehydration requiring hospitalisation. Other than these symptoms, severe or atypical complications
associated with NoV infection include infantile convulsion, necrotising enterocolitis, and, rarely, di inated di involving multiple ergans.
Although most symptoms of NoV infection are self-limiting. recurrent infection is not uncommen in children as well as in the elderly. The rapid evolution
and complex genetic diversity of NoV makes for difficulty in identification, classification and surveillance of the virus. Using molecular biological
methods, clearer genetic and molecular features of the circulating NoV are now recognised. The emerging Gll.4 genotype is currently responsible for
60-90% of outbreaks worldwide. Rapid transmission of NoV from person-to-person makes the infection difficult to control. In addition to personal
hygiene such as hand-washing, prevention of NoV will depend largely on the development of an effective vaccine. Given the rapid evolution of the
virus, continued meolecular epidemiclogical surveillance is important.
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NoV e karsi olusan
bagisiklik stresini
arastirmak icin
yapilan bir calismada
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Abstract

The duration of immunity to norovirus (NoV) gastroenteritis has been befieved to be from 6 months to 2 years. However, several
observations are inconsistent with this short period. To gain befter estimates of the duration of immunity to NoV, we developed a
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data from England and Wales by using mayimum likelihood. We developed several scenarios to determine the efiect of unknowns regarding

health and economic benefits could be substantial.
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Clinical profile of children with norovirus
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Norovirus vaccine development: next steps.
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Genetik duyarhilikla ilgili ilk calisma 2002 yilinda
ABD’de yapilmistir.

() Search - jillide 5zgelik go

*

= Norwalk virus infection ar % / [ jid.oxfordjournals.org/cor %

€« C A [ jidoxfordjournals.org/content/185/9/1335 full.pdf
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CONCISE COMMUNICATION

Norwalk Virus Infection and Disease Is Associated with ABO Histo-Blood

Group Type

Anne M. Hutson,' Robert L. Atmar,"-*
David Y. Graham,'** and Mary K. Estes'?

Departments of '‘Molecular Virology and Microbiolagy and *Medicine,
Baylor College of Medicine, and *Department of Medicine,
Veterans Affairs Medical Center, Houston, Texas

Some people are resistant to Norwalk virus (NV) infection; however, the factor(s) responsible
for resistance or susceptibility to NV infection has not been identified. This study investigated the
relationship between a person’s ABO histo—blood group type and the risk of NV infection and
symptomatic disease after clinical challenge. ABO phenotypes were identified by using serum
samples from volunteers who participated in an NV challenge study (n = 51). Individuals with
an O phenotype were more likely to be infected with NV (odds ratio [OR], 11.8; 95% confidence
interval [CI], 1.3-103), whereas persons with a B histo—blood group antigen had decreased risk
of infection (OR, 0.096; 95% CI, 0.16-0.56) and symptomatic disease (OR, 0; 95% CI, 0-0.999).
This is the first report demonstrating an association between a genetic factor and the risk of NV

infection and symptomatic disease.

“Norwalk-like viruses” (NLVs) are a major cause of epidemic
and sporadic cases of acute gastroenteritis in adults and children
in the United States [1]. Despite 30 years of study, the replication
and pathogenesis of the prototype NLV, Norwalk virus (NV), re-
mains poorly understood, in part because of the lack of a tissue
culture system or an animal model of infection. Most knowledge
of NV infection comes from the epidemiology of outbreaks
and from volunteer challenge studies.

The initial NV challenge studies described a subset of volun-
teers who were resistant to infection. Parrino et al. [2] reported
that 6 of 12 individuals challenged with NV developed clinical

e |eareim] Dl - - R« Bl =N N NTENEN o | - fn o o f@iDal el

ease again, whereas those who were asymptomatic after the initial
challenge remained resistant to clinical disease. Thus, previous
exposure to NV that resulted in clinical illness did not confer pro-
tection against rechallenge in that study: yet, under the same con-
ditions, resistance to clinical illness persisted in a subset of the
volunteers [2]. Subsequent NV challenge studies also found an
absence of NV infection in 12.5%—-40% of volunteers [3, 4]. A
genetic control of susceptibility and/or resistance to NV infection
was proposed, but the basis for this control has remained elusive
[2].

The ABO histo—blood groups are one set of cell antigens that
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Burden of acute gastroenteritis, norovirus and rotavirus in a managed care population.

Karve S, Krishnarajah G, Korsnes JS', Cassidy AY, Candrili SD'.

+ Author information

Abstract

This study assessed and described the episode rate, duration of ilness, and health care utilization and costs associated with acute
gastroenteritis (AGE), norovirus gastroenteritis (NVGE), and rotavirus gastroenteritis (RVGE) in physician office, emergency department
(ED), and inpatient care seftings in the United States (US). The refrospective analysis was conducted using an administrative insurance
claims database (2006-2011). AGE episode rates were assessed using medical (ICD-8-CM) codes for AGE; whereas a previously published
"indirect” method was used in assessing esimated episode rates of NVGE and RVGE. We calculated per-patient, per-episode and fotal

Send to: [v

costs incurred in three care settings for the three diseases over five seasons. For each season, we extrapolated the total economic burden
associated with the diseases to the US population. The overall AGE episode rate in the physician office care setting declined by 15% during Burden of rotavirus gastroenters in

the study period; whereas the AGE episode rate remained stable in the inpatient care setting. AGE-related total costs (inflation-adjusted) per

100000 plan members increased by 28% during the 2010-2011 season, compared with the 2008-2007 season ($832,849 vs. $1068116)
primarily due to increase in AGE-related inpatient costs. On average, the duration of ilness for NVGE and RVGE was 1 day longer than the

duration of ilness for AGE (mean: 2 days). Nationally, the average AGE-related estimated total cost was $3.88 bilion; NVGE and RVGE

each accounted for 7% of this total. The episodes of RVGE among pediatric populations have declined; however, NVGE, RVGE and AGE

continug o pose a substantial burden among managed care enrollees. In conclusion, the study further reaffims that RVGE has continued to
decline in pediatric population post-launch of the rotavirus vaccination program and provides RVGE- and NVGE-related costs and utilizafion

estimates which can serve as a resource for researchers and policy makers to conduct cost-effectiveness studies for prevention programs.

KEYWORDS: acute gestroenteritis; durafion of ilness; health care cost; norovirus; rotavirus
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Rotavirus enfeksiyonlarinin 6zellikle cocukluk ¢agi ishallerinin ve
ishale bagli 6lim nedenleri arasinda ilk sirayi aldigi
disunuldigunde bu konuda yapilan arastirmalarin degeri
artmaktadir. Bu konudaki en dnemli gelisme ise rotavirtise karsi
elde edilen asidir ve dlinya genelinde bu asiyla hastalik yukinde
ve 6lum oraninda ciddi bir dlists saglanmistir. Ancak asinin
maliyetinin yuksek olmasi ve bu nedenle az gelismis Ulkelerde
asilama programlarinin baslatilamamis olmasi asiya ulasilabilirlik
konusundaki tartismalari da beraberinde getirmistir.



Bu konuda yapilan arastirmalarin sayisi her gecen yil artmaktadir.
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Ancak Fransa’da yapilan bir yayinda tim dinyada maliyet/ etkinlik analizi
yapan 68 arastirma incelenmis, her iki asi da gelismekte olan ulkelerde

maliyet etkin bulunurken gelismis tlkelerde toplumsal bagisiklik ve

gelismislik dizeyiyle artan hayat kalitesi gibi etkenlerden bagimsiz olarak
kesin bir maliyet etkinlik analizinin yapilamayacagini ortaya koymustur.
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A critical literature review of health economic
evaluations of rotavirus vaccination

Samuel Aballéa,' Aurélie Millier,"* Sibilia Quilici,? Stuart Carroll,? Stavros Petrou® and Mondher Toumi®

'Creativ-Ceutical; Paris, France; *Sanofi Pasteur Msd; Lyon, France; *Sanofi Pasteur Msd; Berkshire, UK; “University Of Warwick; Warwick, UK;
SUniversity Lyon |; Lyon, France
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Two licensed vaccines are available to prevent RVGE in infants.
A worldwide critical review of economic evaluations of these
vaccines was conducted. The objective was to describe
differences in methodologies, assumptions and inputs and
determine the key factors driving differences in conclusiens.
68 economic evaluations were reviewed. RV vaccination was
found to be cost-effective in developing countries, while
conclusions varied between studies in developed countries.
Many studies found that vaccination was likely to be cost-
effective under some scenarios, such as lower prices scenarios,
inclusion of herd protection, and/or adoption of a societal
perspective. Other reasons for variability included uncertainty
around healthcare visits incidence and lack of consensus on
quality of life (Qol) valuation for infants and caregivers. New
evidence on the vaccination effectiveness in real-world, new
ways of modeling herd protection and assessments of QoL in
children could help more precisely define the conditions under
which RV vaccination would be cost-effective in developed
countries.

Introduction

Rotavirus gastroenteritis (RVGE) is currently the most common
cause of severe gastroenteritis in infants and young children in
both developed and developing countries, with seasonal peaks
according to latitude and climarte. Rotavirus (RV) is transmitred
by the faecal-oral rourte. It infects cells in the intestine, inducing
gastroenteritis, leading to severe diarrhea and somerimes death
throueh dehvdration.™*
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strains produced by reassortment. It is an oral vaccine, which
requires three doses between ages G and 32 weeks. Rotarix
(GlaxoSmithKline Biologicals, Rixensarr, Belgium), is a live
attenuated monovalent vaccine containing human RV strain
RIX4414. It is given orally in 2 doses 4-week apart, between 6
and 24 weeks of age. Both vaccines are indicated for the preven-
tion of RVGE in infants and children.

The cost-effectiveness of these vaccines has been evaluated in

many studies, and several literature reviews are available so far. A
first review by Bilcke and Beutels was published in 2009.° It was
based on 19 economic analyses of RV vaccination, in 9 devel-
oping and 9 developed countries. The main objectives were to
describe and assess methodological and modeling choices, and
key conclusions were the need for sensitivity analysis and for
accounting for herd protection.

In 2011, Tu et al.” published a systematic review that focused
on economic studies performed in developing countries. The
authors idenrified 15 studies, and concluded thar despite being
confirmed as cost effective, this does not imply that RV immuni-
zation is affordable in developing countries. For these countries,
this would require heavy financial support from international
organizations such as the GAVT Alliance’s fund (Global Alliance
for Vaccines and Immunisarion).

In 2011, Plosker®” focused on economic analyses of Rotarix
in developed countries, including a discussion of some of the
limirations of these studies and possible explanations for the wide
variability in results of these analyses, many of which involved
indirect comparisons with RotaTeq. Explanations included dif-
ferences in the selection of dara sources or assumptions used to
pobulate the models. Another review published in 2011 focused

Ei El o 7 m e o

W‘P&uﬁﬂgﬂﬁtztelm x




Ayrica son donemlerde yapilan immunolojik arastirmalar, rotavirisiin uzun
donem koruyuculuk saglayan spesifik intestinal 1gA salgilanmasina neden
oldugunu ve bu durumun diger virus spesifik IgA calismalari icin bir model
olusturabilecegini belirtmektedir. Bu da oral yoldan kullanilabilecek ve
maliyeti daha ucuz olan asilarin glindeme gelmesine temel olusturacaktir.
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The gastrointestinal frontier: IgA and viruses
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INTRODUCTION

Viral gastroenteritis is one of the leading causes of diseases that kill ~2.2 million people
worldwide each year. IgA is one of the major immune effector products present in the gas-

trointestinal tract yet its im < 7,

has been difficult to prove.
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Gastrointestinal infections kill about 2.2 million people each year
worldwide (1). In the United States, between 60 and 70 million are
affected annually with gastrointestinal diseases (2) and viral gas-
troenteritis ranks among the top 15 principal discharge diagnoses

FIGURE 1 Novel pathway of IgA induction and longevity in the intestine.
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IgA and gastrointestinal viruses

and recurrence of gastrointestinal viral infections. In fact, it is esti-
mated that 85-90% of IgA-deficient individuals are asymptomatic

25). One explanation might be that individuals with low lev-
els of serum IgA may actually have sufficient secretory IgA at their
mucosal surfaces to remain asymptomatic (28, 29). Another might
be that other antibody isotypes, in particular IgM, via transport to
the mucosal surface, compensates for the loss of IgA (30-32).

IgA AND PROTECTIVE IMMUNITY AGAINST
GASTROINTESTINAL VIRAL INFECTIONS

Since IgA is produced in large quantities at mucosal surfaces
including the gastrointestinal tract, it has long been presumed
that IgA is a critical factor in protection of these surfaces against
viral infections. Many studies in humans correlate increases in
viral-specific IgA levels at the mucosal surface with either the ces-
sation of virus excretion or protection against infection and disease
(33-37). With the lack of an overt clinical profile in IgA-deficient
humans, it has been difficult to discern the importance of IgA in
the immune response to gastrointestinal viruses. Adding to this
difficulty are the relatively few animal models of enteropathogenic
or non-enteropathogenic gastrointestinal virus infections in which
the pathogenesis and immune response, including IgA induction
to the virus, faithfully models infection in humans. There are
several reasons for the lack of robust animal models. Several of
the common enteropathogenic and non-enteropathogenic viruses
only replicate in humans or primates, limiting studies that can be
nerformed to determine [eA imnortance (38). Other virnses infect

fim (07
=

CEN GBI I - N < e

- &

Table 1| Role of IgA in p from ic and

pathogenic intestinal viral infections.

Virus IgA
Induced by Correlate of Required for
infection protection protection
(natural/exp)
Humans  Animals
NON-ENTEROPATHOGENIC
Poliovirus Y Y ? ?
Coxsackievirus Y ? ? ?
Echovirus Y ? ? ?
Hepatitis A Y ? ? ?
Reovirus Y ? Y Y
HIV Y Y/N Y/N ?
ENTEROPATHOGENIC
Rotavirus Y Y Y. Y
i Y YN PR -
Adenovirus Y ? ? ?
Astrovirus Y ? ? ?

Y yes; N, no; 7, unknown.

of memory IgA responses in the intestine. Therefore, whether IgA
memarv in the infestine to enteric viral nathagens nndersaes the
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Ancak tum bu arastirmalara ragmen yine de her
iki ajanla ve digerleriyle ilgili olarak salginlarda
o6lim oranlarinin ve diinya genelinde hastalik
yukdnutn azaltilmasi icin arastirmalarin artarak
devam etmesi gerekmektedir.
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