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•  To	 test	 clinical	 and	 arthropod	 vector	 samples	 in	 order	 to	 detect	
arboviruses	and	viruses	capable	to	cause	hemorrhagic	fever	in	humans,	
including	clinical	samples	from	imported	cases	

•  To	geneCcally	characterize	the	detected	viruses	
•  To	 idenCfy	 the	 geneCc	 relaConships	with	 respecCve	 strains	 circulaCng	

worldwide	(phylogeneCc	analysis)	
•  To	detect	outbreak	situaCons		
•  To	be	prepared	for	detecCon	of	high	and/or	emerging	pathogens	
•  To	report	cases	to	Public	Health	authoriCes	
•  To	 collaborate	with	 KEELPNO	 (24/7)	 for	 the	 response	 to	 public	 health	

events	in	order	to	contain	the	spread	of	diseases.	

Tasks	of	the	Na,onal	Reference	Centre	for	Arboviruses		
&	Hemorrhagic	Fever	viruses	



Pathogens	
•  Arboviruses	(e.g.	West	Nile	virus,	Toscana	and	other	phleboviruses)	
•  Highly	dangerous	viruses	(hemorrhagic	fever	v.:	hantaviruses,	CCHFV,	Ebola	
and	other	Filoviruses,	Lassa	and	other	Arenaviruses)	

•  Emerging	(e.g.	West	Nile	virus)	
•  Imported	(Zika,	Chikungunya,	Dengue,	Yellow	Fever,	etc)	
•  Other	pathogens	which	may	be	included	in	the	differenCal	diagnosis	(e.g.	
leptospira,	rickeYsiae)	

Diagnos,c	approaches	
•  Serology	(beYer	in	>1	sample)	
•  Molecular	methods	(acute	phase)	
•  ConfirmaCon	and	typing	by	sequencing	
•  Next	GeneraCon	Sequencing	(NGS)	



1.		COMMUNICATION	WITH	THE	CLINICIANS		
about	Cme,	place	and	epidemiological	characterisCcs		
clinical	symptoms	and	suspected	pathogens	

	
2.		SAMPLING	
idenCfy	which	sample	is	the	best	for	each	specific	syndrome	and	
think	criCcally	for	planning	the	sampling	depending	on	the	affected	
system	
(someCmes	brainstorming	discussions	in	the	case	of	non-typical	
picture)	
	
3.		TRANSPORTATION	
Give	instrucCons	how	to	collect,	label,	package	and	transport	
samples	appropriately	and	safely	

FROM	SUSPICION	TO	CONFIRMATION	



4.		PLANNING	THE	TESTING	AND	TEST!	

•  Perform	the	tests	requested	by	sender	
•  Perform	diagnosCcs	for	syndromes/clinical	descripCon	(laboratory	iniCaCve)	

Syndromic approach 
Collection and analysis of all available meta-data 

•  Demographic	data		
•  Clinical	signs	and	symptoms		
•  Days	a`er	onset	of	the	symptoms	
•  Place	of	residence,	living	condiCons,	occupaCon,	

recreaConal	acCviCes	
•  Underlying	diseases/disorders	/	comorbidiCes	
•  Recent	transfusion/	transplantaCon		
•  Immune	status	
•  VaccinaCon	history		
•  Recent	travel	in	endemic	areas	
•  Vector	bite	history		



4a.	QUALITY	CONTROL	AND	BEST	PRACTICE	

Methods	have	to	be	validated	via	External	Quality	Assurance	exercises	to	
ensure	the	highest	quality	of	tests.	
	
Through	projects,	like	EMERGE,	EVD-LabNet	(former	ENIVD),	or	WHO	
	

EQAs	for	Hantaviruses,	Dengue	v.,	Lassa	v.,	
Filoviruses,	Orthopox	viruses,	SARS	v.,	MERS	
v.,	WNV,	TBEV,	CHIKV,	Yellow	fever	v,	Zika	v.	
	
Syndromic	EQAs	
Neurotropic	viruses	(EVD-LAbNet)	
High	pathogens	(EMERGE)	
Metagenomics	(EMERGE)	



4b.	Laboratory	biosafety	and	biosecurity	

You	should	ob
ey	the	rules!	

Culture of safety 

They	differ	in	technology	complexity	but	they	are	similar:			
work	on	high	pathogens	with	good	ORDER	based	on	appropriate	LOGISTICS	



5.		INTERPRETATION	OF	RESULTS	
	
Take	into	account	the	test	sensiCvity	and	specificity,	cross-reacCvity		
Think	criCcally	in	relaCon	to	the	disease	and	the	paCent	immune	status	
Gray	zone:	SERIAL	SAMPLE	is	required	
Think	criCcally	if	the	idenCfied	pathogen	is	the	responsible	pathogen	(special	
aYenCon	to	the	NGS	results!)	

6.		REPORT	AND	DOCUMENTATION	THE	RESULTS	
	
To	the	clinician	
To	Public	Health	authoriCes	
	
	
A"en%on	when	the	result	is	not	confirmed.	





June	2008;		46-year-old	woman	.	No	travel	abroad.	Agricultural	worker.	Tick	bite.	
Fever,	hemorrhage.	Outcome:	fatal.		

Dugbe	virus	
U04958,	AP92,	
Greece	 U75674,	IbAr10200,	Nigeria	
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AJ538196.Baghdad	12,	Iraq	
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AF527810,	MaCn,	Pakistan	
AY366375,	729/02,	Iran	
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	 AF481799,	Uzbek/TI10145,	Uzbekistan	

AJ010648,	BA66019,	China	
AF481802,	STV/HU29223,	Russia	

EF432640,	Kelkit	S/hu1/2004,	Turkey	
DQ211643,	Drosdov,	Russia	

DQ211644,	Kashmanov,	Russia	
DQ206447,	ROS/HUVLV-100,	Russia	
AY550256,	BUL6,	Bulgaria	
AF449482,	Al/kukes3/01,	Albania	
EU871766,	Rodopi,	2008,	Greece	
FJ160262,	Gotze	Deltsev,	2008,	Bulgaria	
AY550255,	BUL3,	Bulgaria	
AY550254,	BUL2,	Bulgaria	
AY550258,	BUL10,	Bulgaria	
AY550253,	BUL1,	Bulgaria	
EU727456,	GOU-OT07,	Turkey	
EF012361,	2005-54,	Turkey	
AY277676,	Bul/Hu517,	Bulgaria	
DQ211649,200310849,	Turkey	
DQ133507,	HoC,	Kosovo	
AF404507,	Kosovo	
EF432649,	Kelkit	S/hu11/2005,	Turkey	

AF428144,	9553/01,	Kosovo	
DQ211640,	ArD15786,	Senegal	
U88411,	DAK8194/ArD8,	Senegal	

Laboratory	diagnosis	of	the	first	CCHF	case	in	Greece	



2010	
August	 4.	 Physician	 from	 the	 InfecCous	 Diseases	 Hospital	 in	 Thessaloniki,	
Greece:	
“We	observed	an	unusual	high	number	of	encephali2s	cases	during	July”.		
August	5.	Samples	from	11	paCents	with	meningiCs/encephaliCs	arrived	at	the	
lab.		Phlebovirus	negaCve.	
August	6.	WNV	IgM	anCbodies	detected	in	10/11	paCents	by	ELISA	and	IFA.	
August	7.	Four	different	PCRs	resulted	negaCve.	
Ask	 the	 mosquito	 control	 company	 to	 collect	 for	 us	 mosquitoes	 from	 the	
gardens	of	the	paCents.	
August	12.	A	pool	of	Culex	mosquitoes	 	collected	at	the	garden	of	a	paCent	in	
Nea	Santa	proved	posiCve	for	WNV	lineage	2.	

Iden,fica,on	of	WNV	as	causa,ve	agent	of	the	first	outbreak	in	Greece	



M18370,	JEV	
AY688948,	Sarafend,	Israel	

Nea	Santa/2010,	Greece	
EF429197,	SPU116/89,	South	Africa	
DQ116961,	goshawk/04,	Hungary	
AY532665,	B956,	Uganda	

DQ318020,	ArB3573/82,	CAR	
EF429200,	H442,	South	Africa	

FJ425721,	RebVLG07,	Russia	
EF429199,	SA381/00,	South	Africa	
EF429198,	SA93/01,	South	Africa	

Rabensburg,	Czech	Republic	
LEIV-Krnd88,	Russia	
804994,	India	

Kunjin	virus,	Australia	
Chin-01,	China	
Eg101,	Egypt	
	68856,	India	

RO97-50,	Romania	
Italy	1998-equine,	Italy	
96-111,	Morocco	

NY99,	USA	
goose/03,	Hungary	
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Source:	KEELPNO	

191	neuroinvasive	cases,	33	fatal.	



ZIKV	infecCon	poses	a	threat	for	public	health	worldwide,	since	returning	travelers	could	
be	carriers	of	the	virus,	leading	not	only	to	risk	of	neurologic	birth	defects	for	their	
offspring,	but	also	to	risk	of	virus	transmission	in	their	country	by	local	Aedes	
mosquitoes.	

Prompt	laboratory	diagnosis	of	imported	cases	(Zika,	Dengue,	Chikungunya)	



Laboratory	diagnosis	of	an	imported	CCHF	case,	6	June	2018		

26.5.2018,	Tick	bite	in	Bulgaria	
27.5.2018,	onset	of	symptoms	(headache,	myalgia)	visit	the	local	hospital	
30.5.2018,	return	to	Greece	and	admission	to	the	local	hospital.	Severe	
thrombocytopenia.	
1.6.2018,	transfer	to	a	University	hospital	
4.6.2018,	communicaCon	with	the	Head	of	the	Ref.	Centre	who		suspected	
CCHFV	infecCon	and	informed	KEELPNO.	Immediate	response:	guidelines	for	
personal	protecCon	of	personnel;	ribavirin	was	given	to	HCWs	who	had	close	
contact.	
	
6.6.2018		at	11.30,	blood	and	serum	samples	arrived	to	the	Reference	Centre	
6.6.2018	at	14.30,	CCHFV	infecCon	confirmed	by	real-Cme	RT-PCR	and	
detecCon	of	IgM	anCbodies	
6.6.2018	a`ernoon.	Detailed	medical	history	taken	and	message	prepared	to	
be	sent	to	Bulgaria	regarding	awareness	and	Cck	protecCon	



•  CollaboraCon	with	other	scienCsts	working	on	high	pathogens:	
exchange	of	knowledge	and	experience,	share	protocols,	
know	whom	to	contact	during	a	difficult	situaCon	

•  Annual	meeCngs,	Working	group	meeCngs	(high	quality	
presentaCons,	discussions,	networking)	

•  EQAs	on	high	pathogens,	syndromic	EQA	and	EQA	using	next	
generaCon	sequencing	

•  Training	

Benefits	from	par,cipa,ng	in	the	EMERGE	project	



Effective disease surveillance and reporting are key strategies in 
any attempt to control the spread of a serious disease  
Collaboration is the only way forward in tackling emerging diseases. 



Cross-border	collabora,ons	on	high	pathogens	



Current	projects	and	Networks	

Aim	of	COMPARE	is	the	rapid	idenCficaCon,	containment	and	
miCgaCon	of	emerging	infecCous	diseases	and	food	borne	
outbreaks	through	the	use	of	new	genome	technology	

Emerging	Viral	Diseases-Expert	Laboratory	Network	
(Networking,	rapid	detecCon,	training,	EQAs)	

Efficient	response	to	highly	dangerous	and	emerging	pathogens	
at	EU	level	(Networking,	rapid	detecCon,	training,	EQAs)	

Establishment	of	an	early	warning	system	for	mosquito	-borne	
diseases	

EWSMD	



following the International Health Regulations 


