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Introduction

Dear Colleagues

We are delightd to present the NVRL Reference Virology Report for®017 ! 3 A y ¥y laerS QNB | & f
than intended, but hopefully the data contained herein will still prove useful and informative for you

and your service users.

As in previous years, the report predominantly covers the calendar year of 2016 for Measles,
Mumps, Rubella, Polio andn-polio Enteroviruses, and the 20d6n M1 WgAY G SN aSl agy

and those viruses causing respiratory and gastroenteric illness. However, in light of the date of
publication, and in the interest of timeliness, we have included the 2017 Measlésealss in the

current report.

bSg (2 GKA&Z @SFNDRAE NBLENI FNB y2i8a 2y (GKS LINBS

and some sequence data on Hepatitis A and Hepatitis E viruses, which have been topical for different
reasons in recent years hese data have been collated with our colleagues in the HPSC. In addition,
we have provided a brief summary on our Zika testing figures, as the regional epidemic in the

Americas seems to have subsided.

As alwayson behalf of all the staff at the NVRig would like to sincerely thank all of you for your
support over the last yeanwithout you this work would not have been possible. Our primary
collalorators are listed in Section 12 (page).32NVe apologise in advance to anyone that has been

inadvertertly omitted.

5NJ {dZ AS /2dzAKEflyX 5NI WSFFT /2yyStts 5SAl
5NJ W2 yyS hQD2NXIyYysS S5NI/AttAlLyYy 58

January 2018
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Executive Summary

1 Influenza AH3 subclade 3C.2al was the predominant virus in Ireland during thel2016
season.Further taracterisationat the WHO Collaborating Centrd€C)of this strain
confirmed antigenic similarity to the 20167 northern hemisphere vaccine strajA/Hong
Kong/4801/2014).

1 A significant proportion of circulating influenza AH3 viruses chariaetrat UCDNVRL
duringthe 201617 season belonged to the genetic subgroup 3c.3a (14%). This patssrn
distinct fromthe majority ofthe rest of Europe where 3C.3a viruses were rarely identified
(<1%). The 3C.3astrain was also antigenicallysimilar © the A/Hong Kong/4801/2014

vaccine strain

1 Respiratory Syncytial Virus (RSV) subtypes A andcBcotated during the201617 season
and a high degree of genetic variability was evident within all circulating strains. RSV will
continue to be monitored fo the coming seasons in order to establish baseline RSV

molecular epidemiology data for Ireland.

1 Norovirus continus to be the predominant cause of outbreak and sporadic cases of viral

gastroenteritis

i There has been a significant decrease in the numifetaboratory confirmed cases of
rotavirus infection alUCDNVRL in 20187, compared tothe 201516 seasonal peaks. This
canmost likelybe attributed to the introduction of theotavirus vaccine for infants of 2 and

4 months of age in December 2016.

1 Many diagnostic assays faotavirus do not distinguish between wildtype and vaccine
(Rotarix)strains leading to @ossibleoverestimaton of theincidenceof rotavirus infection
in vaccinated infants. In December 2017, 93% of rotavirus positive,dasescine eligible
infants tested al UCDNVRI|.were attributed to the vaccine strain. Mild diarrhoea can occur

in up to 10% vaccinated infants within 28 days of vaccination.

1 During 2017 outbreaks of measles virus infection continued across Europe with large
numbers of cases in Romania, Italy and Germany. Measles virus B3 was the predominant
genotype in Europe in 2016 and 2017. Two distinct measles outbreaks occurred in the East
of Ireland in the last quarter of 2017 with 21 laboratory confirmed cases of gpadBs

associated infection. Infection occurred primarily in unvaccinated individuedeever,
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measles infection was also detected in vaccinated individuals with attenuated clinical

manifestations
9 There were no cases of Acute Flaccid Paralysis assowidbednterovirus infection in 2017

1 Genetic characterisation of ngpolio enteroviruses in patients presenting with neurological
symptomsin 2016highlighted a predominance of €A6, CWB1 and CA\B5. Thesedataare
now routinely included in the HPSC qtealy reports on Invasive Meningococcal Disease,

Bacterial/Viral Meningitis and Haemophilus influenzae in Ireland.

1 Enhanced screening for 68 identified 2 children presenting with severe respiratory

symptoms.

1 Fourteenpatients were diagnosed withecert Zika virus infection 2016, having returned
to Ireland fromZikaendemic areas, predominantly South and Central America. All patients
were symptomatic and the majority eve viremic (1/14 patients had detectable RNA in
blood).

1 The prevalence of transitted HIV drug resistance among newly diagnosed HIV infected
individuals during 2016 was 9.5%.

1 Since 2016éhere has been a widespread outbreakHdpatitis A HAV) amongt MSM in 22
European countries.Three HAV strains have beassociatedwith the outbreak, each of

which has beemletected in patients diagnosed in Ireland.
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Influenza Season 20167

Key Messages:

Influenza AH3 subclade 3C.2al was the predominant influenza virus in Ireland during th€72016
season. WHO Collaborating Centres charactgoisaof this viral strain confirmed its antigenic
similarity to the 201617 northern hemisphere AH3N2 vaccine strighfHong Kong/4801/2014)

A significant proportion of circulating influenza AH3 viruses characterized at the NVRL this season
belonged to tke genetic subgroup 3c.3a (14%). This pattern is distinct (with the exception of Spain)
from the rest of Europe where 3C.3a viruses were rarely identified (<1%).

Influenza like ilines@LI)activity in Ireland started earlier thain previous seasonwith rates above
baseline leved from week 49 (2016) to week 5 (2017). High activity intensity ILI thresholds were
surpassed in week 1 (2017) with rates approaching 120 cases/100,000 popyigtidine overall
positivity rate for influenza,from sentineland nonsentinel sources combineexceeded 75% in
week 52 (420/550 influenzRNApositive results).This is significantly higher than peak maximum
detection levels in combined EU/EAA data [2] and reflects the high threshold for testing among Irish

cliniceans and thesensitivityof the influenzaassays used.

Influenza A3 virusepredominatedin Ireland, accounting for 92% detections. This reflected activity
in the rest ofEuropewhere AH3 represented 87% detections durthg 2016/2017 seaso(Figure
1).

u Influenza A (H3) o Influenza A (H1)pdm09 Influenza A (not subtyped)  ® Influenza B
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Geneticand AntigenicCharacterisation of Inflenza viruses
Linda Dunford

Throughout theseason(week 40 201&; week 20 2017)117 influenza A H31 nfluenza A H17
influenza BYamagata and 1 influenza ®ictoria viruseswere genetically characterised and
compared to the appropriate reference andceane strainsThesedata was submitted tahe WHO
Global Influenza Surveillance and Response Sy$@&iBRSprior to the WHO Consultation and
InformationMeetingon the Composition of Influenza Virdaccinedor the Northern Hemisphere
2017/18 [3].

Of particular interest, 14% (n=)7of characterized/iruses clustered within the genetic subgroup
3C.3a, represented by A/Switzerland/9715293/2013, and had amino acid substitufit@gK
S198P and S312N in HA1 antigenic sites B dRib@e 2) The A/Switzdand/9715293/2013 strain
was included in the 2015/2016 northern hemisphere vaccit@3a virusewere rarely identified in
Europeduring theseasonwith the exception of Spajmepresenting less than 1% of the circulating A
H3 viruses characterized acso&urope. Specimens that were genetically characterised as 3C.3a

were antigenically indistinguishable from the vaccine strain.

The majority of A(H3N2) viruses2%, n84/117) clustered in the recently emerged subclade 3C.2al,

a group represented by A/B@ro/7/2016 andcharacterisedby the hemagglutinin amino acid
mutation N171K, often with N121¢9%) Group 3C.2atvasthe dominant strain in Europduring

the season Antigenic characterizationcarried out at WHO CEpnfirmed that these viruses are
antigenically similar to the vaccine strain, 3C.Zkhe 3C.2al clade is evolving rapidly and several
additional amino acid mutations have emerged resulting in a number of clusters within the 3C.2al
subclade.Ninety-five percent of3C.2al viruses carried the atacteristic mutation for3C.2al-
N171K¢ but there was one cluster of 4 viruses that contained an NRglibstitution nevertheless,

these viruseglustered with the other 3C.2al viruses

Sixteen viruses [4%) fell in the vaccine component clade 3C.2apresented by A/Hong
Kong/4801/2014, which is the strain proposed the 201718 vaccine.The3C.2a virusedetected
in Ireland fell intawo clustersg one associated with N144K and one with R284@ations

Influenza A(H1IN1)pdmO®as infrequently deteced in Irelandduring the 201617 season. One
Influenza A(H1N1)pdmO09 virus was characterised and belonged to the 6B.1 genetic clade,
represented by A/Michigan/45/201%FHgure 3. Antigenic characterization data from Europe has

found this group to be antigecally indistinguishable from the vaccine component virus
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A/California/7/2009. The A/Michigan/45/2015 has Ilmeeselected for inclusion in the 2017/18
aStrazyQa oI OOAySo®

EightinfluenzaBviruses were genetically characterised this season, of which 7 B/¥@mnagata

lineage and 1 belonged to th&Victoria lineageThe 7influenzaB-Yamagata viruses clustered in
clade 3 represented bg/Phuket/3073/2013TheinfluenzaB-Victoria lineage virus fell into the 1A
group represented b/Brisbane/60/2008, the virusscommenad for inclusion in the 2017/2018

vaccing(Figures 4 and 5)

UCDNVRL service for characterisation of influenza viruses:

UCDNVRL is th&/HO recognisedNational Influenza Centre (NIC) for the Republic of Irelémd
order to provide representave national datao WHO C@nd to maximise the detection of genetic
variants microbiology departments are encouraged to submit samples for molecular sequencing

and antigenic characterisation in the following circumstances

A influenza positive samples \idh cannot be subtyped

A influenza A positive samples from patients with a recent travel hisitoyarticularto Asia
and Eqypt

A fatal cases of influenza infection and cases requiring ITU/HDU admission

A vaccinated patients that subsequently develop infestiwhich results in admission to

hospital

This programme has been in operation for many years@®NVRIwould like to acknowledge and
thank our colleagues in clinical microbiology laboratories for the contribution of influenza viral
isolates for cultue, antigenic, and genetic characterisation. Data from the NVRL influenza
surveillane programmeare submittedto the ECDC European SurveillabDaabase (TESSy) atod

the WHO Global Influenza Surveillance and Respoyster (GIRIS) programme

Please cotact Dr Jeff Connelldff.connell@ucd.i§ for further details on how to refer specimens to

the laboratory.
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A/Netherlands/525/2014
[ @ A/Stockholm/28/2014  3C.3b
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— A/Norway/3798/2016

@ 3C.3a n=17 ind 3 VF, 2 deceased

N171K

3C.3a n=17

< AlTexas/50/2012 3C.1
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AlJohanneshurg/114/2011
A/Madagascar/0648/2011
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L W Allowa/19/2010
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0.0050

Figure 2: Maximum Likelihood Phylogenetic Analysis of Influenza A H3 Viruses Bdtactireland during the 2016/2017 respiratory
season.¢ KS Iyl teaArad Ayg2ft SR wmmt &SljdzSy0Sa FTNBY LNRAK LI GASyda
from GISAID. Red, Reference and clade representative strains; Green réisé 8ranches for clusters »f4 viruses are collapsed and
each branch has been annotated with the number of Irish esus the cluster and whether oot any of these are ICU patients, Vaccine

Failures (VF) or patients who subsequently died. Someaatids exclusively associated with these clusters are listed.
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—— A/Bratislava/342/2016| 773454
— A/Ghana/DILI-16-0662/2016] 829401
— A/South Africa/R3518/2016| 823617

AJSlovenial2903/2015| 687827
AllLatvia/03-011553/2016| 748982

———— A/Odessal689/2016] 773498

A/Montenegro/323/2016| 770159
4‘ A/Norway/4046/2016| 828824
® 17M00509 H1 68

L <> AlMichigan/45/2015| 685579 ] 6B.1 Vaccine 201772018 |
A/Rwanda/581/2016| 825154

A/Kyrgyzstan/209/2016| 770053
mam&m-ozwmma 770123
] — A/SAPPORO/18/2016| 770076
< AllsraeliQ-504/2015| 697729  6B.2

| —— Aflasi/193746/2016]| 770137
[ A/South Africa/3626/2013| 466626

_,7 [T A/Dakar/04/2014| 539474 ] 6C
A/Ghana/DILI-14-0620/2014] 574439

| — M A/St. Petersburg/27/2011| 319527
[J AlHong Kong/5659/2012| 390473 6A
AJAstrakhan/1/2011| 319590

NSt Petersburg/100/2011] 320141
| A/Norway/120/2013| 416411
L A/CzechRepublic/32/2011] 319447
AChristchurch/16/2010] 278607
ﬂwg Kong/3934/2011| 326206
AlHong Kong/2212/2010| 279895
ADakar/20/2012] 417122

6B.1

— A/Bayern/69/2009| 253705
L— @ A/California/07/2009] 176620 |Vaccine 2016/2017

0.0050

Figure 3: Maximum Likelihood Phylogenetic Analysis of Influenza A H1 strains detected in Ireland during the 2016/2017 Séeeson.
evolutionary history was inferred by using the Maximluikelihood method based on the TamuMei model with a discrete Gamma
distribution and a proportion of invariable sites. Scale bar indicates the number of substitutions per site. Evolutiomgsgsanare

conducted in MEGA7Y. Red, Reference and clade septative strains; Green, Irish strain. The vaccine strains are annotated in blue.
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B/Kungalv/6/2016
~\j ® 17M14671
® 17M13956

® 17M05011
B/Egypt/1832/2016
® 17M12497
® 16M06651
® 17M07222
B/Ghana/FS-16-0730/2016
B/Egypt/110/2016
_—— ® 16Mm98223
B/Utah/59/2016
—— B/Czech Republic/87/2016
B/Kanagawa/AC34/2016
B/Hong Kong/1147/2016 3
B/HYOGO/3004/2016
] B/Iceland/49/2016
B/Delaware/29/2016
B/Hong Kong/3417/2014
B/Oregon/31/2016
- —— B/Milano/101/2016
—— B/Bangladesh/3984/2016| 834185
B/Moscow/3/2016
—|— B/Tanzania/2933/2016
L @ B/Phuket/3073/2013
B/Dakar/09/2015
— B/South Africa/R3762/2015
B/Wisconsin/01/2010
B/Stockholm/12/2011
B/Estonia/55669/2011 N
| @ B/Massachusetts/02/2012
B/Poprad/320/2016
B/Rwanda/637/2016 2
— B/Yamaguchi/3/2015
B/Tsaralalana/1283/2015
B/Brisbane/19/2015
| B/Florida/4/2006| 133760
| B/Florida/4/2006| 134356

0.0050

Figure 4: Maximum Likelihood Phylogenetic Analysis of Influenza B Yaméduegtage viruses detected in Ireland during the 2016/2017
season.The evolutionary Istory was inferred by using the Maximum Likelihood method based on the TaKeinmodel with a discrete
Gamma distribution and a proportion of invariable sites. Scale bar indicates the number of substitutions per site. Explatialyaes
were conductedn MEGA7. Red, Reference and clade representative strains; Green, Irish strain.
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B/South Africa/R3406/2016| 823880
® 17M02932
B/Norway/3701/2016| 823860
B/Czech Republic/112/2016| 823818
—— BiLisboa/18/2016| 773798
—— B/Perugia/84/2016| 773373
—— B/Liaoning-Zhangian/1311/2016| 817097
—— B/Manjakaray/2477/2016| 823856
—— B/South Africa/R3225/2016| 823872
[ ——— BIAICHIF151/2016| 827123
Blireland/3154/2016] 702299
_‘— B/North Carolina/24/2016| 815884
B/Zhejiang-Dinghai/1466/2016| 839080
B/Jordan/4203/2016| 769704
B/Ghana/DILI-16-0740/2016| 829440
—— B/Nordrhein-Westfalen/1/2016| 702285
—— Bilceland/57/2016| 773784
B/South Africa/R3352/2016| 823878
_|——BISouth-AfricafR4546f201 6] 629452
Bilceland/10292/2016| 773770
— L B/Egypt/98/2016| 773339
B/Formosa/V2367/2012| 406250
B/Johannesburg/3964/2012| 406272
L— B/South Australia/&1/2012| 468076
B/Malta/MVG36714/2011| 346732
& B/Brisbane/60/2008| 172555 Vaccine 2016/2017 and 20172018
B/Heilongjiang-Aihui/1234/2016| 768754
—— B/Odessa/ 3886/2010] 271913
B/Guangxi-Changzhow'31/2015| 586422
L 4 B/Hong Kong/514/2009| 243627
B/Malaysia/2506/2004| 175755

1B

——
0.0020

Figure 5 Maximum Likelihood Phylogenetic Analysis of Influenza B Victdinaage viruses detected in Ireland during the 2016/2017
season.The evolutionary history as inferred by using the Maximum Likelihood method based on the TaNeiranodel with a discrete
Gamma distribution and a proportion of invariable sites. Scale bar indicates the number of substitutions per site. Explatialyses

were conducted in MEGA Red, Reference and clade representative strains; Green, Irish strain.
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Respiratory Syncytial Virus
Alison Waters YR 52ANBFYY 2 f RNRBY hQ[ 2dz3Kf Ay

UCDNVRL notified 1,27@boratory confirmed RSV infectisim the 2016/17season with a peak of

143 cass diagnosed in week 48igue 6).

Notably, the introduction o newmultiplex respiratory virusdiagnosticplatform determined that

both RSV A and RSV B subytpes wereircalating in significant numbers throughout the season.
Furthermore, preliminancharacterisation data has shown significant genetic variability across all
RSV strains and subtypes. The WHO and ECDC are hoping to establish European RSV surveillance
part of the overall influenztike illness (ILI1)/ acute respiratory illness (ARbnitoring programmes.

In light of this RSV will continue to be monitored at the genetic level for the coming seasons in order

to establish baseline RSV molecular epidemiology data for Ireland.

Overall, during the respiratory season, 65% of specimensvet@evere positive for at least one viral
pathogen. There was a notable increase inakerall positivity rate and the number antiversity of
virusesdetected, sincethe introduction ofthe extended screenn January 201 7particularly with

high numberof human metapneumovirus and parainfluenza vimfgctions(Figured).

400 -
Bocavirus

ERhino/entero
B Coronavirus
" Parainfluenza (1-4)
H Adenovirus
hMPV
ERSY
Hnfluenza B
Hnfluenza A

350

300

250

200

150

100 A

50

40 41 42 43 4445 46 474849505152 1 2 3 4 5 6 7 8 9 10 11 1213 14 15 16
Respiratory Season 2016/2017 - Week Number

Figure6: Number of nonsentinel positive specimens detected by the NVRL during the 2016/2017 seaBoa.extended respiratory

screen was introduced ineek 1 2017The RSV season peaked in week 49 with a tdabgtections
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Viral GastroenteritisSeasor2016-17

Key Message:

Noroviruses continue to be the predominant cause of outbreak and sporadic cases o
gastroenteritis among patients tested at the NVRL.

There has been a sigitiént decrease in the number of laboratory confirmed cases of rotav
infection at UCD NVRL in 2018 when compared to the 20156 seasonal peaks. This can mc
likely be attributed to the introduction of the Rotavirus vaccine for infants of 2 and 4tlmsanf
age in December 2016.

As in previous years, noroviru@NoV) continues to be the major cause of infectious viral
gastroenteritis during the winter season in IretarBetween July 2016 and June 2017, 57% (n=1,008)
of all laboratory confirmed cases of viral gastroenteritis were calbryeal No\strain. The seasonality

of the epidemic changed somewhfitbm the previous season with the peak of activity in the first
rather than the second quarter of the year (Figure 7). A significant proportion of notifications in
week 2 2017 wsassociated with a lge outbreakof GGI No\in the North East of the countryn
addition to NoV infectionghe prevalence ofotavirus (n488), sapovirugn=173) and astroviruses
(n=104) followed predictable seasonality during the winter months (Figure 8). Casededt e
adenovirus(n=135) do not appear to follow seasonal trends with constant levels of detection

throughout the year.

2015

ol 2017

v LI S e e e e s e e s B s e B s B B B e e
1 3 5 7 5 11 13 15 17 19 21 23 25 27 19 31 33 35 37 39 41 43 45 47 49 51 53

Figue 7: Weekly norovirus notification data from CIDR014to 2017.Data produced in collaboration with HPSC and geHan the
clinical notifications of NoV infection to CIDFhe NVRL would like to acknowledge Fiona QIBISC) for producing this graph
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Figure 8: Relative prevalence of viral pathogens associated with gastroenteritis between July 2016 and JuneD2(a Bhows the

number of detectable pathogens siool samples

NoVRNA was detected in patients of all age growiih the majority ofinfections in patiets over 5

years of age (Figure).9This is in direct contrast to the other viral pathogens associated with

gastroenteritis (rotavirus, astrovirus, sapoviraisd enteric adenovirus) which tend to predominate

in younger children.

Figue 9 Detection of viral pathogens
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associated with gastroenteritisin stool
samplescollectedbetween July 2016 and
June 2017 (n = 208). Data is analysed in
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submitted from acute hspitals and

residential healthcare facilities
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Genetic characterisation dloroviruses

Grainne Tuite

UCDNVRLhasbeen analysing nucleotide sequence data from circulating NoV strains in Ireland since
2003. The analysis has allowed an understandifgational and local epidemics of disease and has
beenvaluable duringpecific outbreak investigatior{figure 10)Limited epidemiological and linked
molecular data have been submitted td\BroNetdatabase hosted by collaborators at the National
Institute of Public Health and the Environment in the Netherlands. This datahbaks clinical

public health, and food micrbiology laboratoriesthat arewilling to share norovirus molecular and
epidemiological datan outbreaks and sporadic cases. Thddtive started as Effunded network in

1999, contining since 2002 as a global NoV surveillance initiative

(www.rivm.nl/mpf/typingtool/norovirus/).

In 2017 the network published the first comghensive analysis of molecular surveillance NoV data
collected between 2005 and 2016][ The study encompassed 1668Bguences with associated
epidemiological metadatdrom 19 countries in Europe, Asia, Oceania, and Afridae findings
highlight the cotinuous global genetic diversity of noroviruses and document the emergence of the
Gll.P16GI.4 Sydney 2012 variant iBuropeto quickly become the dominant virus globallihe

novel GII.P1-GII.17, first reported in Asia in 20h&s now also been widelyetected in some
European countries, though not yet in Ireland. The authors emphasis the need for continuous and
widespread global surveillance to monitammune escape, virus evolution by recombination to

provide anoverview of norovirus epidemiology fanttire vaccinedevelopment angolicy decisions.
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Figure 10:Maximum Likelihood (ML) Phghenetic Analyses of Genogrouip (A) and | (B) Norovirusesassociated with 16 distinct
outbreaksin 2016/2017.Sequences are aligned with a panel of inte¢imal reference sequences. A HasegatishineYano model of
evolution was used with a discrete Gamma distribution. Scale bar indicates the number of substitutions per site. Evolutaysis/was
conducted in MEGATY. The green dots represent the Itigtins. (A) ML tree was constructed for 246 nucleotide fragments of norovirus
genogroup Il RdARp ORF2 region of Gll viruses (B) ML tree was constructed for 263 nucleotide fragments of norovirus g&uipoup
ORF2 region of Gl viruses.
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Rotavirus(RV)infection 201617

Rotarix, a live monolvalent attenuated human type (®]Rirus vaccinewas introduced by the HSE

in December 2016or babies born on or after October*2016. The vaccine is estimated to be
between 82 and 94% efficacious amas resukd in a 77% decline in laboratory confirmed RV cases
in England in the first year post iotluction of the vaccine there [6The impact of vaccination on
the prevalence and circulating types of RV in Ireland has not yet de&rmined However,
incidentdata from UCDNVRLdemonstrate a 46% decrease in the number of laboratory confirmed
RV cases between the peak month in 2aB(May 2016n =153 cases) and that in 2018 (May
2017 n = 83)(Figure 1) Tresedataare likely to be & underestimae of the actud decrease in RV
infection as Rotarix vaccin@NA is also detectable (and indistinguishable from wildtype) in many

available commercial andin-house assays.

As a result of thisin Decemier UCDNVRL introduced mmRVsubtyping RPPCR assay which Wil
discriminate betweenwildtype RVor the Rotarixvaccine strain.During the first month of testing
93% (n=38) RV strainssnspectedclinical cases in vaccine eligible infants were actubh#yRotarix

vaccinestrain.

300
250 Figure 11 Seasonal Rotavirusedections between July
2014 and uUne 2017 Absolute numbers of stool
200 samples with Rotavirus RNA detected are presented.
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Geneticcharacterisationof Rotavirus
Zoe Yandle

Classification of Rotavirus type A viruses is based on structural viral prO@s which there are
at least 35 different VP7 antigens-{¢pes) and 50 different VP4 antigenst{pes) among which five
&P combinations G1P[8], G2P[4], G3P[8], G4P[8] and G9P[8] account for more than 90% of all RV
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infections in humans worldwiddRotarix, has been shown to have cross protection against all of the
major types however, efficacy against emergeRi/strains has not been assessédlreland G1P[8]
continues tobe the dominant straipalthough diverse strains have been detected in the dma
sample popultationassessed by genotyping (Figure 12he impact of the vaccine on the relative
prevalence ofotavirus diseasandstrain fluctuationwill be monitored byUCDNVRLand colleagues

at HPSC

Untyped, 1
G12P[8], 2
G9P[8], 5

G3P[8], 5

Genotypes detected
[y

G2P[4],7

P[8], 33

Figue 12 Genotygc analysis of tinical cases of RV infection in Ireland in the 2018 season (n=53Nomenclature and
typing methods outlined in WHO manual on rotavirus detection and characterisation methods

(http://apps.who.int/iris/bitstream/10665/70122/1/WHO 1VB 08.17 engq.pdf
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Measles and Rubella Ireland2016

Jeff Connell and Grainne Tuite

Eliminating measles and rubella is a core goal of the European Vaccine Action Plg20201&nd
an inportant part of WHO Measles and Rubella Global Strategic Plan-202@ UCD NVRL is the
accredited WHO Measles/Rubella National Laboratorydiagnosis andsiral characterisation and
participates in regularWHO proficiency programmes forserological/moleular testing and

characterisation of both viruses.

The sixthmeeting of WHO European Regional Verification Committee on measles and rubella
elimination in June 201%tated that Ireland has successfulynded rubella transmission and
endemic transmissionf measles for 24 monthsHowever, between % July 2016 and®1July 2017,

there were 10866 cases of measles reported by 30 EU countriesimuthting genotypes were B3

and D8. Whereas for the same time period, there were 819 rubella cases, of wHiclvé&e

reported from Poland. Aerefore Ireland is at continued risk of imported measles and rubella

Recent measlesutbreaksin Ireland have beerassociated with imported infection followed by
endogenous transmission, predominatelyamong unvaccinated indiduals. Measles infection
continues to cause significant morbidity among infected individuals with hospitalisation rates of up
to 40% cases as seen in the 2016bvadk in the Eastern part of Irelarfd]. There is a well
established system for the invagation of suspected measles cases with the urgent collection of
samples, particularly oral fluid samples, very soon after rash onset. In conjunction with the sample
there is generally good information supplied relating to date of rash onset relative mplea
collection and often MMR history. This facilitates the appropriate test selection, rapid diagnosis and
subsequent genotyping of cases. However, the investigation for racdrala infection is not yet

comparable with measles.

No case of acute rubeallinfection was identified byJCDNVRL in 2017However,a significant
number of rubella IgM investigations are performed at padlivery as they are included in the
G¢hw/ | ¢ aONPBtBeymomber D r8b@IE NgM tests performed are unlikely to refle
probable cases of rubella infectiomith limited or no clinical informationand thereforeit is not
possible to link investigations to clinical notifications of suspected rube#aning case based

investigation is difficult to perform
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As highlighted lbove, there was a significant number of rubella infections in Europe, especially in
countries with close links to Ireland. There is probaiyificantherd immunity to rubella in Ireland,
through the efficacy of the rubella component of the MMR. Howevee, majority of the acute
cases of measles occurred in the unvaccinated cohort and therefore there is potential for rubella
infection. Consequently, any case of suspected acute rubella in particular with a recent travel history

has to be investigated ugirboth oral fluid and serum samples.

Measles Outbreaks in 2017

Aoife Rmayneand Martha Neary

During the fourth quarter of 2017 twmeasles outbreakaere reportedin the North Dublinregions
and then the following week in the North East of the countdp epidemiologic link between
outbreaks hasyet been identified. This is on the background of ongoingeasles outbreaks in
EU/EEA member statesmost notably in Romania, Italy, Greece and Germénying theoutbreak
investigationsl69 oral fluid samplescollected using the OraCol collection device, available from the
NVRL Https://nvrl.ucd.ie/swabg or swabscollectedfrom the upper respiratory tract were tested
from 154symptomatic patientsOral fluid samples were tested for measles RNA using s@peRT
PCR targeting the H and N genes of meamthekalso for measles IgM as requireimong this group
there were 21 laboratory confirmed casef measles: 13 from theNorth Dublinarea and 9 from
the North East regioriThe age range of cases was frooménth to 57 yearsFivecases occurred in
patientsless thanl yearwho were not likely to have been vaccinated as the recommenddtion

MMR vaccinationn Ireland is 12 months

Genotype analysis identified the same meagjesotype B3 which were indiaguishable between
cases irboth outbreaks (Figure3). In addition to the 21 laboratory confirmed cases, 2 cases of
vaccine associatethini-measlesillness were identifiecdy genotyping a genotype A vaccine strain
Both cases werin children with a reaa history of MMR vaccinationJCDNVRLresponded to these
outbreaks by increasinyequency of testing provideth orderto diagnose and genotypeases. The
clinical and laboratory teamsvere available for adviceand activdy participatedin outbreak

meetings convened by the HPSC.

In those cases which were measles RNA negative, additional were performed to identify the
causative agent of the rashlH\6 DNA enterovirus RNA, humaparechovirus RNAgarvovirus B19
DNA rubellaspecific IgM andubella RNA.Of note HH¥6 DNAand enterovirus RNAvas detected
in 64.9%and20.1% of samplesespectively Parvovirus DNA was detectedoinly 2 samples (6.3%
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No samples referred for additional testing foubella orparechovirus were positive. 52 (72.2%) of
the patients who had HHE DNAdetected were under 2 years of age, 17 (23.6%) were between the
ages of 2 years to 5 years highlighting the importance of testing for61BINAduring ameasles

outbreak or investigation of a child with rash iliness.
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Figure 13. Phylogenetic analysis of the measles 2017 outbealtributed to genotype B3 virusThis Neighbour Joining tree was
constructed using the sequence data generated from ther@inal 450 nucleotides of the N gene of measles vifBatient samples
(N=19 were analysed alongside WHO reference sequences also containing the specified 450 nucleotides of the N gene of measles.

Genotype is assigned based on sequence similarity to the WHO reference sequences which are annotated with the confiryped genot
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Erterovirus and Picornavirus Surveillan@916

Key Messages:

Surveillance for polio viruses and npalio enteroviruses continued at UCD NVRL through
2016. Genetic characterisation of n@olio enteroviruses in patients presenting wit
neurological symptoms highlighted a predominance ofA®YCWB1 and C\B5.

Enhanced screening for E268 in children presenting with severe respiratory symptoms reve:
2 cases. Four cases of -EV subgenogroup C1 were also detected among patients \
neurological symptoms.

Poliovirus Surveillanc016

Jef Connell and Alison Kelly

The last case of wild poliovirus infection in Ireland was 1984.2015, The Global Certification
Commission certified that wild poliovirus 2 (WPVajltbeen eradicated. Subsequently, polio 2 was
removed from the live polio vaccine in 2015 2016 there were 37 cases worldwide ofduype
polio, restricted to Afganistan, Pakistan and NigeTiherefore, to ensure that case of polio virus
infection areidentified in Ireland active investigation of Acute Flaccid Paralysis cases for poliovirus

occurs in conjunction with enterovirus surveillance.

UCDNVRL is the WHO accredited National Polio Laboratory for the diagnosis and molecular typing of
polioviruses Paediatriciansare advised taurgently investigate(and inform HPSGll children <15

years of agepresenting with acuteflaccid paralysis but als&uillainBarre Syndrome acute
myelopathy and peripheral neuropathyrhese resultsare reviewed annuallyby the National
Certification CommittegNCC). In 2016he NCCreviewed 7 cases of acute qadysis in children

none of which wee caused by polio virughese 7 cases includéige GuillainrBarre Syndrome cases

and 2 other neurotropic infectias, one ofwhich was confirmeds being attributable to enterovirus

D68[9].

In addition, for surveillancepurposes308 faecal samples were cultured and 84 (27.3%) grew
enteroviruses which were subsequently types as -polio enterovirusesIn 2017, UCDNVRL
introduced a new laboratory testing algorithrfor the rapid characterization of polioviruses
identified in tissue cultureThismethodology is basedn dual stage realime PCR techniques for
intratypic differentiation (ITD) and vacchterived poliovirus (VDRBVAs a result, ITD results of

polioviruses  will be available earlier for appropriate  programme  actions

24| Page




Non-Polio Enterovirus Surveillanc2016

UrsulaMorley

Classification of enterovirU&V)into one of the 116 circulating types remains an importanbpty

for the understanding of the genotypdependent pathogenicity athis family of viruses and in the
development of antivirahgents,and vaccine candidates agaiSttypes associated with significant
morbidity. Ireland is one of 2@European countrieghat performs non-polio EV surveillance for
clinical casegpresenting with neurological conditions(L In 2016,UCDNVRL tested,517 CSF
samplesfor EV as part of the clinical investigation of suspected meningoencephafitighich234
had detectableEV RNAn CSK6.7% positivity rate for EV)When throat swab, stooland other
samples are included, 809 samples had detectable EV RNA (11.9% positigiyighting the
importance of collecting additional specimen types when investigating neurologigaptoms in
particular as norCSF samples are required for viral cultugateroviruses werdound in all age
groups,prevalence was highest children aged <1 year. Seasonal trends were observed as expected
during this periodwith EVinfections occuring primarily during the summer and autumn months as

is seen in other countries.

Also n 2016,EVcharacterisation was peofmed on 26.6% (n=215/809) pbsitive samples which
revealed that the majadty of sequences belonged 86V species B (62.8%), folEhvby EV species A
(35.8%)andEV speies D (1.4%)EVs withilgroupCwere not detected in this population of samples
tested. The most common E&trains included G¥%6 (n=37),CVB1 (n=29), CB5 (n=34) and
Echovirus 6 (n=1%Figurel4).
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Figurel4. Genetic characterisation of EV strains detected in NVRL during 2016 (n=Rj&hg was based on a 350bp fragment of the
VP1 gene. Analysis of nucleotide sequences was carried out using the RIVM Enterovirus Genotyping tool

(www.rivm.nl/mpf/ enterovirug typingtool).
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Enterovirusgenotyping results are now routinely included retHPSC quarterly reports ¢mvasive
Meningococcal Disease, Bacterial/Viral Meningitis arakrfbphilus influenzae in Irelanfill]

(http://Iwww.hpsc.ie/a-z/vaccinepreventable/bacterialmeningitis/publications/quarterlyreports/2017reparts)

In 2016 an upsurge of HY¥68 infection was observed in several European countries, including the
Netherlands,Sweden and France, with additional sporadic cases from Germany, Portugal, Italy and
the UK ]2]. Consequentlythe NVRLtesting algorithm for patients presenting with respiratory
disease was a@nded to include EVTargeted typing of the more severe EV ifige clinical cases
revealed 2 cases of EV D68 among Irish patie@snote,EV D68 was identified from respiratory

and stool specimens respectively rather than from the CSF sawijtlesse patients

Four cases of E¥1l subgenogroup C1 were detected ireland in 2016 however, they were
associated with milder symptoms (including meningitis, sepsis and diarrlwd®a) compared to
encephalitis associatedases irthe Catalonian outbreakluring the same yedfl3]. There was an

apparent shift from the EV1 subgenogroup C2 viruses seen in Ireland in ZBifure 15)
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Figure 15 Genetic characterisation of representative EV71 strains detected during 2016 (M&himum Likelihood tree
outlines genetic relationship, based on a fragment on the VP1 gen¥ @LEBF) strains. Viruses detected in Irish patients
during the 2016 period are within the C1 lineage. EV71 stains detected in 2015 are also displayed and are within the C2
lineage. These subgenogroups are consistent witflf Estrains circulating acrog&sirope.
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Transmission of Drug Resistance among newly diagnosed HIV in Ireland 2016

Key Messages:

The prevalence of transmitted drug resistance among newly diagnosed HIV infected indiv
during 2016 was 9.5%.

Martha Neary

TransmittedHIV drug resistance (TDR) occurs when a treatment naive individual is infectddlWith
virus in which resistance associated mutatiansich @mpromise efficacy of antiviral agenitsve
already developed. TDR is of significant public health concern as it has implications not only for the

individual patient, but also for national treatment policies and first line treatment options.

During 2016genotypic antiretroviral resistance testing (GART) was performed by the NVRL for 253
patients from the 508 individuals newly diagnosed with HIV, representing 50% of the total cohort.
Amongst these, 77 patients had drug resistance associated mutationstedtat diagnosis. A
comparison of the GART data against the 2009 World Health Organization (WHO) list of surveillance
drug resistant mutations (SDRMs) [1démonstrated that at least one SDRM was detected in 24
presumed treatment naive individuals, yigldia TDR rate of 9.5%his is in keeping with previously
published findings in Ireland frothe period 2004 through 2008 [138hd is not statistically different

from the TDR rate of 6.8% [p=0.24] detected in 2[1H.

Twentyfour SDRMs were detected these 24 individuals: 15 nemucleoside reverse transcriptase
inhibitors (NNRTI) DRMs; two nucleoside reverse transcriptase inhibitors (NRTI) DRMs; and seven

protease inhibitors (Pl) DRMS. All patients had resistance to a single drug class only.
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Sceening for Zika Virus Infections in travelereturning to Ireland in 2016

Key Messages:

Fourteen patients were diagnosed with recent Zika virus infection, having edurm Ireland
from Zika endemic areas, predominantly South and Central America. All patients
symptomatic and the majority were viremic (11/14 patients had detectable RNA in blood).

Grainne Tuite and Margaret Duffy

During 2016 theZika wius epidemicdeclined significantlyin the Americas and the @hbean.
Despite this ECDC WHO and Cbantinue to monitor new scentific evidence and periodically

updatethe assessment of the risk and options for respofisg.

Investigationfor suspected ika virus infectioris carried outat UCDNVRLNn symptonatic patients

with a relevant travéhistory. Serolog (IgA, §M and 1gG) and moleculéZIKARNA)laboratory tests

are currently availabléo test blood andurine of symptomatic patientsSerological diagnosis of Zika
infection in those individuals with a previous history of arboviral infection is complicated dihe to
level of crosgeactivity observed within the arboviral flaviviruses. In particular,-dika IgM can be
absent or detected at very low level in those patient with acute Zika infection but previously infected

with another flavivirus arbovirus. In tlse patients testing for anZika IgAcanbe beneficia[18].

A total of14 patients were diagnosed with Zika virus infectidtCDNVRLnN 2016,having returned

to Ireland from endemic areas, predomantly South and Central America. All patients were
synptomatic and the majority were véiemic, with 11/14 patients haing detectable RNAn blood
Those that did not have detectable RNA in their blood had submitted samples outside
recommended l1@ay window post onset of symptoms. Characteristic progressiom fiRNA
positivity, to IgM and IgGdevelopmentwas demonstrated imost patients with sequential samples

available for testingHowever, for asmall numberof patients IgA detection facilitated diagnasis
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Hepatitis A Outbreaksn Europemaostly affectingMSM cohorts

Key Messages:

Since 2016 there has been a widespread outbreakepialtitis A (HAV) amongst MSM in 22
European countries. Three HAV strains have been associated with the outbreak, each of w
has been detected in patients diagnosed in Ireland

Jonathan Dean

Outbreaks of Hepatitis A among men who have sex with men (MSM) are well recogriiseahain
risk factor is related to direct oranal contact during sewal acts Vaccination remains the main
method of prevention and controlni this context.lt has been estimated that a level of >70%

immunity among the MSM population would prevent sustained transmission and future outbreaks

During 201617 there has been avidespread outbreak of HAV am@sigMSM in 22 European
countries [19]. There are three distinct strains of HAV genotype 1A associated with the outbreak:
VRD_521 201&RIVMHAV16090, and V1625801.Between June 2016 and NovemberlZ03 813
hepatitis A outbrealconfirmed cases associated with thistioreak have been identifiefiLl9] (Figure

16). Since the beginning of the outbreathe HPSC and NVRL hayenetically characterised9

outbreakassociatedcaseshroughenhanced surveillance of HAV cases in Irelg&ngure 17.

As of December 2017, the monthly nber of laboratoryconfirmed cases of HAV in EU/EAA remains
significantly higher than in previous years. A considerable increase in the total numbeutef
hepatitis Ainfectionin women has also been observed, with outbreak strains also circulatingsin th

group. This indicates that the outbreak has spilled over to theM&M population.
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Figure B: Distribution of hepattis A outbreakconfirmed casedy month of onset and genetic sequencBata includes sequences

submitted between June 2016 to Deceent?2017 from 22 EU/EEA (n8B3*) countries including Ireland. Figure reproduced file@DC
Epidemiological update: hepatitis A outbreak in the EU/EEA mostly affecting men who have sex with men

Figure 17 Neighbour joining tree illustrating the variaitity of HAV sequences generated in the NVRL (green)2016 and 2017. MSM
outbreak strains VRD_521 2016, V26801 and RIVMHA1890 are shown Reference sequences, annotated with their Genbank

accession number and confirmed genotype, are coloured bleferences coloured purple represent HAV strains currently circulating

throughout Europe. Irish sequences matching these outbreak strains are coloured red (or orange for a subgroup bearingladaiitk n

difference from the strain reference). The scale lvalicates an evolutionary distance of 9.0 nucleotide substitutions per site.
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