
http://www.who.int/wer
http://www.who.int/influenza/gisrs_laboratory/en
http://www.who.int/influenza/gisrs_laboratory/en
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collaborating centres (CCs) for further study, the PCR 
working group agreed that EQAP should aim to provide 
conþdence in the capacity for detection of non-seasonal 
inÿuenza viruses that could infect humans, and thus 
evolve from the original focus on H5. 
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Executive summary of the 
6th meeting of the WHO Expert 
Working Group of the Global 
Influenza Surveillance and Response 
System (GISRS) for Surveillance  
of Antiviral Susceptibility
The WHO Expert Working Group on Surveillance of 
Inÿuenza Antiviral Susceptibility (AVWG), supports the 
WHO Global Inÿuenza Surveillance and Response 
System (GISRS) by providing practical guidance for 
monitoring antiviral susceptibility of seasonal and 
emerging inÿuenza viruses through global surveillance. 
The 6th AVWG meeting was held in Hong Kong on 
10–11 April 2017. 

Overview of activities undertaken by the AVWG 
since the 5th meeting in 2015
Since 2015, members of the AVWG have summarized 
and published the “Global update on the susceptibility 
of human inÿuenza viruses to neuraminidase inhibi-
tors, 2014ð2015ó1 and the “Global update on the suscep-
tibility of human inÿuenza viruses to neuraminidase 
inhibitors, 2015ð2016ó2 in Antiviral Research in 2016 and 
2017, respectively. In addition, the summary table3 of 
known amino acid substitutions in inÿuenza NA protein 
associated with reduced susceptibility to NA  inhibitors 
was updated in October 2016.

Review of NA inhibitor susceptibility  
of circulating viruses 
Viruses with reduced NA inhibitor susceptibility were 
detected at a low frequency between 2016 and 2017.

Review of WHO External Quality Assurance  
Project (EQAP) panels
To assess the abilities of NICs to perform genotyping assays 
for evaluating antiviral susceptibility, A(H1N1)pdm09 virus, 
with a mutation encoding NA H275Y substitution, was 
þrst included in the 2013 EQAP panel. In 2015, the EQAP 
panel was further expanded to include both phenotypic 
and genotyping assays for evaluating antiviral suscep-
tibility. In 2016, the participating National Inÿuenza 
Centres (NICs) performed well in both genotyping and 
phenotypic assays. To enhance EQAP capacity on anti-
viral susceptibility testing, inclusion of more specimens 
in the panel was discussed. It was recommended that 
NICs participating in antiviral testing results should be 
scored based on ability to correctly interpret and report 
results obtained. 

1	 See http://www.sciencedirect.com/science/article/pii/S0166354216302169
2

	 See 

http://www.sciencedirect.com/science/article/pii/S0166354216302169
http://www.sciencedirect.com/science/article/pii/S016635421730267X
http://www.who.int/influenza/gisrs_laboratory/antiviral_susceptibility/nai_overview/en
http://www.who.int/influenza/gisrs_laboratory/antiviral_susceptibility/nai_overview/en
http://www.sciencedirect.com/science/article/pii/S0166354216302169
http://www.sciencedirect.com/science/article/pii/S016635421730267X
http://www.who.int/influenza/gisrs_laboratory/antiviral_susceptibility/nai_overview/en
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https://clinicaltrials.gov/ct2/show/NCT02949011
https://www.clinicaltrials.gov/ct2/show/NCT01610245
https://clinicaltrials.gov/ct2/show/NCT02949011
https://www.clinicaltrials.gov/ct2/show/NCT01610245
http://www.who.int/csr/disease/meningococcal/Bulletin_Meningite_S27_30_2017_juillet.pdf?ua=1,
http://www.who.int/csr/disease/meningococcal/Bulletin_Meningite_S27_30_2017_juillet.pdf?ua=1,
http://www.who.int/csr/disease/meningococcal/Bulletin_Meningite_S27_30_2017_juillet.pdf?ua=1,
http://www.who.int/csr/disease/meningococcal/Bulletin_Meningite_S27_30_2017_juillet.pdf?ua=1,
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2017, 35% were due to N. meningitidis serogroup C 
(NmC), 13% to NmX, 10% to NmW, and 27% to Strep-
tococcus pneumoniae. 

In 2017, epidemics due to NmC were seen mainly in the 
north west of Nigeria (with >14 000 suspected cases) 
and in the adjacent south west of Niger (with 
>3000 suspected cases). Of 474 conþrmed cases in Nige-
ria and 1197 conþrmed cases in Niger, 

http://www.who.int/csr/don/06-july-2017-meningococcal-septicaemia-liberia/en
http://www.who.int/csr/don/06-july-2017-meningococcal-septicaemia-liberia/en
http://www.who.int/csr/don/06-july-2017-meningococcal-septicaemia-liberia/fr
http://www.who.int/csr/don/06-july-2017-meningococcal-septicaemia-liberia/fr
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Table 1  Recommendations of WHO expert group on serogroup C meningococcal meningitis epidemics in the African meningitis belt: 2015 
and 2017 
Tableau 1  Recommandations du groupe d’experts de l’OMS relatives aux épidémies de méningite à méningocoque du sérogroupe C dans 
la ceinture méningitique africaine: 2015 et 2017

Recommendations of the WHO expert group – Recommandations du groupe d’experts de l’OMS

2015 2017

Risk assessment – Évaluation des risques
There is an elevated risk of continuing expansion of NmC epidemics 
in 2016 and future years across the meningitis belt, especially in 
Niger, Nigeria and neighbouring countries. – Il existe un risque 
important d’expansion continue des épidémies de méningite à NmC 
en 2016 et dans les années à venir dans la ceinture méningitique, en 
particulier au Niger, au Nigéria et dans les pays voisins. 
Immunity to NmC across the belt is expected to be low. – L’immunité 
contre NmC dans cette ceinture est vraisemblablement faible.
Re-emergence of NmC is probably due to natural evolutionary 
change. There is no evidence of capsule switching or serogroup 
replacement. – La réémergence de NmC est probablement due à 
une évolution naturelle. Il n’existe pas d’éléments indiquant un 
changement de capsule ou le remplacement d’un sérogroupe. 

The risk of NmC epidemics is likely to persist in Nigeria, Niger and neighbouring 
countries. – Il est probable que le risque d’épidémies de méningite à NmC persiste au 
Nigéria, au Niger et dans les pays voisins. 
There is also a risk of epidemics due to other serogroups such as NmX. – Il existe 
aussi un risque d’épidémies dues à d’autres sérogroupes comme NmX.
A seroprevalence study from samples in 2012 confirmed low immunity to NmC 
in Niger. – Une étude de séroprévalence à partir d’échantillons prélevés en 2012 
confirme la faible immunité contre NmC au Niger.
Epidemics due to NmC and other serogroups after introduction of MenAfriVac are likely 
due to evolutionary change. There is no evidence of capsule switching or replacement 
of a niche left by serogroup A, but the factors driving epidemics and emergence of new 
strains are not fully understood. – Les épidémies dues à NmC et à d’autres sérogroupes 
après l’introduction du vaccin MenAfriVac résultent probablement de l’évolution. Il n’y 
avait pas d’éléments indiquant un changement de capsule ou le remplacement d’une 
niche de bactéries du sérogroupe A, mais les facteurs donnant lieu à des épidémies et à 
l’émergence de nouvelles souches ne sont pas pleinement compris.

Preparedness – Préparation
Preparedness should be reinforced in all countries, with particular 
emphasis on epidemic areas in Niger and Nigeria, in which 
populations were partially vaccinated in 2015, newly affected 
areas at the end of the 2015 epidemic season in Niger and Nigeria, 
neighbouring countries, in particular those where NmC has been 
detected. – La préparation doit être renforcée dans tous les pays, 
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The group considered that pre-emptive mass vaccina-
tion campaigns were not currently feasible due to an 
insufþcient stocl of conjugate vaccines. Models of effec-
tiveness of erent vaccine strate ies îӟor xample 
targeting estricted age groups, peciþc ographical 
areas) would be useful and could be used to advocate 
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1	 Guidelines for Stopping Mass Drug Administration and Verifying Elimination of Human 
Ji^cj^`m^d\ndn5č >mdo`md\č \i_č Kmj^`_pm`n)čRjmg_č C`\gocč Jmb\idu\odji(č B`i`q\(č -+,1)č
Available at http://apps.who.int/iris/bitstream/10665/204180/1/4234-/,0,++,,Z`ib)
pdf:p\8,, accessed September 2017.

1	 Guidelines for Stopping Mass Drug Administration and Verifying Elimination of Human Oncho-
cerciasis: Criteria and Procedures. Organisation mondiale de la Santé, Genève, 2016. Disponible 
à l’adresse: cook5**\kkn)rcj)dio*dmdn*]donom`\h*,+110*-+/,3+*,*4234-/,0,++,,Z`ib)k_a:p\8,, 
consulté en septembre 2017.

causing visual loss and blindness in some individuals. 
Ivermectin (Mectizan) is a safe and effective oral micro-
þlaricide which has been donated by Merck (through 
the Mectizan Donation Program) since 1987 to control 
or eliminate onchocerciasis through community-wide 
mass drug administration (MDA) programmes. The 
drug rapidly kills the microþlariae and through repeated 
rounds of treatment with good coverage can stop trans-
mission and increase mortality in adult worms. In the 
Americas, the infection was initially prevalent in 
13 endemic foci (transmission zones) in 6 countries: the 
Bolivarian Republic of Venezuela, Brazil, Colombia, 
Ecuador, Guatemala and Mexico.

The Onchocerciasis Elimination Program for the Ame-
ricas (OEPA) is a regional partnership whose goal 
(under the Pan American Health Organization [PAHO] 
Directing Council resolutions CD35.R14 [1991], CD48.
R12 [2008], CD49.R19 [2009] and CD55.R9 [2016]) is to 
interrupt onchocerciasis transmission in the Americas. 
The OEPA strategy is based on MDA with Mectizan, 
administered twice or 4 times per year with at least 85% 
coverage of eligible populations in all endemic commu-
nities. The OEPA partnership includes the governments 
of countries where the disease is endemic, The Carter 
Center, PAHO, the United States Agency for Interna-
tional Development (USAID), Lions Clubs International 
Foundation and local Lions Clubs, the United States 
Centers for Disease Control and Prevention (CDC), the 
Bill & Melinda Gates Foundation, the Carlos Slim Foun-
dation, several universities/institutes, and the Merck/
Mectizan Donation Program. 

WHO verification guidelines for onchocerciasis  
stipulate that in areas where transmission has been 
interrupted and MDA has been halted, a post-treat-
ment surveillance (PTS) period of at least 3 years is 
needed before O. volvulus transmission can be 
declared eliminated.1 When all onchocerciasis foci in 
a country have satisfactorily completed the PTS, the 
country may request a visit by a WHO international 
verification team. As of 2017, 4 of the 6 endemic coun-
tries in the region have successfully completed the 
WHO verification of elimination process: Colombia 

http://apps.who.int/iris/bitstream/10665/204180/1/9789241510011_eng.pdf?ua=1
http://apps.who.int/iris/bitstream/10665/204180/1/9789241510011_eng.pdf?ua=1
http://apps.who.int/iris/bitstream/10665/204180/1/9789241510011_eng.pdf?ua=1
http://apps.who.int/iris/bitstream/10665/204180/1/9789241510011_eng.pdf?ua=1,
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Figure 1  Ivermectin treatment history in the north-east focus of the Bolivarian Republic of Venezuela, 2001–2012
Figure 1  Historique des traitements par l’ivermectine dans le foyer du nord-est de la République bolivarienne du Venezuela  
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Epidemiological, entomological and ophthalmological 
assessments (Table 1
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Table 1  North-east focus of the Bolivarian Republic of Venezuela (fact sheet)
Tableau 1  Foyer du nord-est en République bolivarienne du Venezuela (aide-mémoire)

Population at risk – Population à risque 95 567 in 465 communities – 95 567 réparties dans 465 communautés

Main vector – Principal vecteur Simulium metallicum s.l.

Onchocerciasis transmission status – Situation de la transmission  
de l’onchocercose

Eliminated in 2017 – Éliminée en 2017

MDA years – Période d’AMM 2001–2012

2 times-per-year treatment rounds since 2001 – Tournées semestrielles 
de traitement depuis 2001

24 (20 rounds >85%) – 24 (20 tournées >85%)

4 times-per-year treatment rounds (in selected areas) since 2010 –  
Tournées trimestrielles de traitement (dans certaines zones) depuis 
2010

12 (9 rounds >85%) – 12 (9 tournées >85%)

Treatment approaches – Schémas thérapeutiques 2 and 4 times per year – 2 et 4 fois par an

Hyper-endemic communities – Communautés en zone de forte  
endémie

35 (all treated 4 times per year since 2010) – 35 (toutes traitées 4 fois par an 
depuis 2010)

Meso-endemic communities – Communautés en zone d’endémie  
modérée

197 (5 treated 4 times per year since 2010) – 197 (5 traitées 4 fois par an depuis 
2010)

Hypo-endemic communities – Communautés en zone de faible  
endémie

233 

Sentinel communities – Communautés sentinelles 5 (hyper-endemic) – 0č$`ičuji`č_`čajmo`č`i_íhd`%

Extra-sentinel communities – Communautés extra-sentinelles 8 (3 hyper-endemic and 5 meso-endemic) – 3č$.č`ičuji`č_`čajmo`č`i_íhd`č`oč0č
`ičuji`č_¦`i_íhd`čhj_ímí`%

2012 parasitology – Parasitologie 2012
Hd^mjċg\md\`čdičnfdi5č+).!čªčHd^mjċg\dm`nč_\inčg\čk`\p5č+(.!

Nodules: 0%

2012 ophthalmology – Ophtalmologie 2012

Hd^mjċg\md\`čdičoc`č\io`mdjmč^c\h]`mč$Ha<>%5č+)-!čªčHd^mjċg\dm`nč_\inč 
la chambre antérieure: 0,2%

Hd^mjċg\md\`čdič^jmi`\č$Ha>%5č+)3!čªčHd^mjċg\dm`nč_\inčg\č^jmií`5č+(3!

2012 serology in children (Ov16 IgG4 Antibodies by ELISA) – Sérologie 
chez l’enfant 2012 (anticorps IgG4 Ov16 par ELISA)

0% (upper 95% CI <0.1%) – 0% (valeur supérieure de l’IC à 95% <0,1%)

2012 entomology – Entomologie 2012

Infectivity rate: 0/2000 (95% CI 0–0.4) – Taux d’infectiosité: 0/2000 
$D>čäč40!č8čV+č6č+(/X%

Seasonal transmission potential: 0 (95% CI 0–2.2) – Potentiel de transmission 
n\dnjiidìm`5č+č$D>čäč40!č8čV+6č-(-X%

Post-treatment surveillance (PTS) – Surveillance post-thérapeutique 
(PTS)

2013–2017

2015-2017 Post PTS entomology – Entomologie post-PTS 2015-2017

Infectivity rate: 0.38/2000 (95% CI 0.22–0.73/2000) – Taux d’infectiosité: 
+(.3*-+++č$D>čäč40!č8čV+(--ª+(2.*-+++%

Seasonal transmission potential: 1.87 (95% CI 1.08–3.6) – Potentiel de transmis-
ndjičn\dnjiidìm`5č,(32č$D>čäč40!č8čV,(+36č.(1X%

>D5č^jiċ_`i^`čdio`mq\g6čH?<5čh\nnč_mpbč\_hdidnom\odji6čKON5čkjnoĊom`\oh`iočnpmq`dgg\i^`čªčD>5čdio`mq\gg`č_`č^jiċ\i^`6č<HH5č\_hdidnom\odjičh\nndq`č_`čhí_d^\h`ion6čKON5čnpmq`dgg\i^`čkjnoĊ
thérapeutique
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declaration of elimination, the PCC was concerned that 
there was PCR positivity for O. volvulus detected in 
vectors collected from some sentinel communities. The 
PCC therefore recommended close follow-up to conþrm 
that elimination of transmission is maintained.

The Region of the Americas now has 11 foci where 
transmission has been eliminated and 2 with ongoing 
transmission. These 2 foci form a single epidemiologi-
cal transmission unit (the Yanomami Area) where 
onchocerciasis transmission must be eliminated in a 
coordinated manner. The guidelines state that WHO 
may decide not to grant a country veriþcation of elim-
ination until areas immediately surrounding that coun-
try have interrupted transmission. The border between 
the Bolivarian Republic of Venezuela and Brazil will 
certainly be such a case. 

pouvoir d®clarer lõ®limination de la transmission, le Comit® de 
coordination était préoccupé par des résultats de PCR positifs 
pour O. volvulus chez des vecteurs recueillis dans certaines 
communaut®s sentinelles. Le Comit® a donc recommand® un 
suivi attentif pour pouvoir conþrmer dans le temps lõ®limina-
tion de la transmission.

La R®gion des Am®riques compte aujourdõhui 11 foyers o½ la 
transmission a ®t® ®limin®e et 2 foyers o½ elle perdure. Ces 
2  foyers forment une seule unit® de transmission ®pid®miolo-
gique (la zone Yanomami) dans laquelle la transmission de 
lõonchocercose doit °tre ®limin®e de mani¯re coordonn®e. Les 
lignes directrices stipulent que lõOMS peut d®cider de ne pas 
acc®der ¨ la demande de v®riþcation de lõ®limination dõun pays 
tant que la transmission nõest pas interrompue dans les zones 
imm®diatement limitrophes. Ce sera sans doute le cas pour la 
fronti¯re entre la R®publique bolivarienne du Venezuela et 
le Brésil. 

Comment accéder au REH sur Internet?

1)	 Par le serveur Web de l’OMS: A l’aide de votre logiciel 
_`č i\qdb\odjič RRR(č ^jii`^o`uĊqjpnč äč g\č k\b`č _¦\^^p`dg 
du REH à l’adresse suivante: 

http://www.who.int/wer
mailto:listserv%40who.int?subject=
http://www.who.int/wer
mailto:listserv%40who.int?subject=
http://www.who.int/wer
mailto:listserv%40who.int?subject=
mailto:wantzc%40who.int?subject=
mailto:werreh%40who.int?subject=
http://www.who.int/wer
mailto:listserv%40who.int?subject=
mailto:wantzc%40who.int?subject=
mailto:werreh%40who.int?subject=
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<qd\ičdiČp`iu\	 http://www.who.int/csr/disease/avian_influenza/en/	 Grippe aviaire

Buruli ulcer	 http://www.who.int/buruli/en/	 Ulcère de Buruli

Child and adolescent health and development	 http://www.who.int/child_adolescent_health/en/ 	 Santé et développement des enfants  
		  et des adolescents

Cholera	 http://www.who.int/cholera/en/	 Choléra

Deliberate use of biological and chemical agents	 http://www.who.int/csr/delibepidemics/	 Usage délibéré d’agents chimiques et biologiques 
	 informationresources/en/	

Dengue (DengueNet)	 http://apps.who.int/globalatlas/	 Dengue (DengueNet)

Epidemic and pandemic surveillance and response	 http://www.who.int/csr/en/	 Alerte et action en cas d’épidémie et de pandémie

Eradication/elimination programmes	 http://www.who.int/topics/infectious_diseases/en/	 Programmes d’éradication/élimination

Fact sheets on infectious diseases	 http://www.who.int/topics/infectious_diseases/factsheets/en/	 Aide-mémoires sur les maladies infectieuses

Filariasis	 http://www.filariasis.org	 Filariose

Geographical information systems (GIS)	 http://gamapserver.who.int/mapLibrary/	 Systèmes d’information géographique

Global atlas of infectious diseases	 http://apps.who.int/globalatlas/	 Atlas mondial des maladies infectieuses

Global Outbreak Alert and Response 	 http://www.who.int/csr/outbreaknetwork/en/	 Réseau mondial d’alerte et d’action en cas 
Network (GOARN)		  d’épidémie (GOARN)

Health topics	 http://www.who.int/topics/en	 La santé de A à Z

Human African trypanosomiasis	 http://www.who.int/trypanosomiasis_african/en/	 Trypanosomiase humaine africaine

DiČp`iu\	 http://www.who.int/csr/disease/influenza/en/	 Grippe

DiČp`iu\či`orjmfč$AgpI`o%	 http://who.int/flunet	 Réseau grippe (FluNet)

International Health Regulations	 http://www.who.int/ihr/en/	 Règlement sanitaire international

International travel and health	 http://www.who.int/ith/en/	 Voyages internationaux et santé

Leishmaniasis	 http://www.who.int/leishmaniasis/en	 Leishmaniose

Leprosy	 http://www.who.int/lep/en	 Lèpre

Gthkc\od^čċg\md\ndn	 http://www.who.int/lymphatic_filariasis/en/	 Filiariose lymphatique

Malaria	 http://www.who.int/malaria/en	 Paludisme

Neglected tropical diseases	 http://www.who.int/neglected_diseases/en/	

 http://www.int/neglected_diseases/en/

 Leprosy�Ï
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http://www.polioeradication.org/casecount.asp
http://www.who.int/rabies/en
http://www.who.int/gfn/en
http://www.who.int/csr/disease/smallpox/en
http://www.who.int/schistosomiasis/en/
http://www.who.int/tdr/
http://www.stoptb.org
http://www.who.int/immunization/en/
http://www.who.int/wer/
http://www.who.int/ihr/lyon/en/index.html
http://www.who.int/whopes/en
http://wmc.who.int/
http://www.who.int/csr/disease/yellowfev/en/

