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J"Clin"Virol."2008"May;42(1):4074."doi:"10.1016/j.jcv.2007.11.019."Epub"2007"Dec""
31."
"
Strain'specific-antibody-response-to-Lassa-virus-in-the-local-population-of-west--
Africa.-
"
Emmerich"P(1),"Günther"S,"Schmitz"H."
"
Author"information:""
(1)Department"of"Virology,"Bernhard7Nocht7Institute"for"Tropical"Medicine,"
Bernhard7Nocht7Street"74,"D720359"Hamburg,"Germany."
"
BACKGROUND:"Lassa"virus"(LAV)"isolates"obtained"from"Sierra"Leone,"Ivory"Coast"
and"Nigeria"show"a"high"degree"of"amino"acid"difference"[Gunther"S,"Weisner"B,"
Roth"A,"Grewing"T,"Asper"M,"Drosten"C,"et"al."Lassa"fever"encephalopathy:"Lassa"
virus"in"cerebrospinal"fluid"but"not"in"serum."J"Infect"Dis"2001;184:34579]."
Therefore,"three"LAV"strains"from"Sierra"Leone,"Ivory"Coast"and"Nigeria"were"used"
as"antigens"to"study"the"anti7LAV"antibody"response"in"960"serum"samples"obtained"
from"different"regions"of"west"Africa."
STUDY"DESIGN:"The"antibody"response"to"LAV"was"studied"both"by"a"standard"
indirect"immunofluorescence"assay"(IFA)"and"by"a"highly"sensitive"reverse"ELISA"
[Emmerich"P,"Thome7Bolduan"C,"Drosten"C,"Gunther"S,"Ban"E,"Sawinsky"I,"et"al."
Reverse"ELISA"for"IgG"and"IgM"antibodies"to"detect"Lassa"virus"infections"in"
Africa."J"Clin"Virol"2006;37:227781]."
RESULTS:"In"88"of"the"960"subjects"from"west"African"countries"(Guinea,"Liberia,""
Ivory"Coast,"Ghana,"Benin,"and"Nigeria)"anti7Lassa"antibodies"were"detected"with""
both"assays."Significant"titer"differences"and"clustering"analysis"revealed"
strain7specific"antibodies"in"64"of"the"88"positive"samples."Depending"on"the"
geographic"origin"of"the"samples,"up"to"32%"of"anti7LAV"antibody"positive"samples"
would"not"have"been"detected,"if"only"the"IFA"had"been"run"with"LAV"prototype"
strain"Josiah."In"20"patients"with"acute"Lassa"fever"differences"in"antibody"
titer"between"the"three"LAV"antigens"were"not"observed."
CONCLUSIONS:"Our"data"suggest"that"antigens"prepared"of"regional"LAV"strains"
should"be"applied"when"seroprevalence"studies"are"conducted"in"various"parts"of"
west"Africa."
"
DOI:"10.1016/j.jcv.2007.11.019""
PMID:"18164653""[Indexed"for"MEDLINE]"



"
J"Clin"Virol."2010"Aug;48(4):29475."doi:"10.1016/j.jcv.2010.05.002."Epub"2010"Jun"
11."
"
Early-serodiagnosis-of-acute-human-Crimean'Congo-hemorrhagic-fever-virus-
infections-by-novel-capture-assays.-
"
Emmerich"P,"Avsic7Zupanc"T,"Chinikar"S,"Saksida"A,"Thomé7Bolduan"C,"
Parczany7Hartmann"A,"Langroudi"AG,"Moradi"M,"Ahmeti"S,"Günther"S,"
Schmidt7Chanasit"J."
"
DOI:"10.1016/j.jcv.2010.05.002""
PMID:"20541967""[Indexed"for"MEDLINE]"
"



"
Med"Microbiol"Immunol."2011"Nov;200(4):23379."doi:"10.1007/s0043070117019570."
Epub"2011"May"1."
"
Specific-detection-of-antibodies-to-different-flaviviruses-using-a-new-immune-
complex-ELISA.-
"
Schmitz"H(1),"Gabriel"M,"Emmerich"P."
"
Author"information:""
(1)Department"of"Virology,"Bernhard7Nocht7Institute"for"Tropical"Medicine,"
Bernhard7Nocht7Str.74,"20359"Hamburg,"Germany."Schmitz@bni7hamburg.de"
"
Immune"complex"(IC)"ELISAs"for"IgG"antibodies"to"various"virus"antigens"have"
turned"out"to"be"both"highly"specific"and"sensitive."During"incubation"of"a"
labelled"antigen"with"the"serum"samples,"ICs"are"formed,"which"bind"to"microtiter"
plates"coated"with"rheumatoid"factor"(RF)"IgM."Here,"we"describe"an"improved"
coating"of"the"solid7phase"support"comparing"various"Fc7receptor"molecules."IC"
ELISAs"were"applied"to"detect"human"IgG"antibodies"to"the"highly"virus7specific"
ED3"domain"of"West"Nile7"and"tick7borne"encephalitis"virus"envelopes."Compared"
with"other"Fc7receptor"molecules"like"RF"or"C1q,"FcγRIIA"(CD32)"turned"out"to"
bind"the"ICs"composed"of"IgG"antibodies"and"peroxidase7labelled"ED3"antigens"more"
efficiently."Due"to"low"background"reactions,"sera"could"be"tested"at"a"dilution""
of"1:10."Moreover,"using"CD32"instead"of"RF"coating,"anti7flavivirus"antibodies"
could"be"detected"in"various"animal"species."
"
©"Springer7Verlag"2011"
"
DOI:"10.1007/s0043070117019570""
PMID:"21533786""[Indexed"for"MEDLINE]"



"
PLoS"Negl"Trop"Dis."2013"Dec"26;7(12):e2580."doi:"10.1371/journal.pntd.0002580."
eCollection"2013."
"
Detection-of-serotype'specific-antibodies-to-the-four-dengue-viruses-using-an-
immune-complex-binding-(ICB)-ELISA.-
"
Emmerich"P(1),"Mika"A(2),"Schmitz"H(1)."
"
Author"information:""
(1)Department"of"Virology,"Bernhard"Nocht"Institute"for"Tropical"Medicine,"
Hamburg,"Germany."
(2)Diagnostics"Development"Group,"Bernhard"Nocht"Institute"for"Tropical"Medicine,"
Hamburg,"Germany."
"
BACKGROUND:"Dengue"virus"(DENV)"infections"are"preferentially"diagnosed"by"
detection"of"specific"IgM"antibodies,"DENV"NS1"antigen"assays"or"by"amplification"
of"viral"RNA"in"serum"samples"of"the"patients."The"type7specific"immunity"to"the""
four"worldwide"circulating"DENV"serotypes"can"be"determined"by"neutralization"
assays."An"alternative"to"the"complicated"neutralization"assays"would"be"helpful""
to"study"the"serotype7specific"immune"response"in"people"in"DENV"hyperendemic"
areas"but"also"in"subjects"upon"DENV"vaccination."
METHODS:"In"consecutive"samples"of"patients"with"DENV717"4"infection"
type7specific"antibodies"were"detected"using"an"immune"complex"binding"(ICB)"
ELISA."During"incubation"of"serum"samples"and"enzyme7"labeled"recombinant"
envelope"domain"III"(EDIII)"antigens"immune"complexes"(ICs)"are"formed,"which"are"
simultaneously"bound"to"a"solid"phase"coated"with"an"Fc7receptor"(CD32)."After"a""
single"washing"procedure"the"bound"labeled"ICs"can"be"determined."To"further"
improve"type7specific"reactions"high"concentrations"of"competing"heterologous"
unlabeled"ED"III"proteins"were"added"to"the"labeled"antigens."
RESULTS:"Follow7up"serum"samples"of"64"patients"with"RT7PCR"confirmed"primary"
DENV71,"72,"73"or"74"infections"were"tested"against"four"enzyme7labeled"
recombinant"DENV"EDIII"antigens."Antibodies"to"the"EDIII"antigens"were"found"in"
55"patients"(sensitivity"86%)."A"complete"agreement"between"the"serotype"detected"
by"PCR"in"early"samples"and"the"serotype7specific"antibody"in"later"samples"was"
found."Type7specific"anti7EDIII"antibodies"were"first"detected"9720"days"after"
onset"of"the"disease."In"21%"of"the"samples"collected"from"people"in"Vietnam"
secondary"infections"with"antibodies"to"two"serotypes"could"be"identified."
CONCLUSIONS:"The"data"obtained"with"the"ICB7ELISA"show"that"after"primary"DENV"
infection"the"corresponding"type7specific"antibodies"are"detected"in"almost"all"
samples"collected"at"least"two"weeks"after"onset"of"the"disease."The"method"will""
be"of"value"to"determine"the"distribution"of"the"various"type7specific"anti7DENV""
antibodies"in"DENV"endemic"areas."
"
DOI:"10.1371/journal.pntd.0002580""
PMCID:"PMC3873247"
PMID:"24386498""[Indexed"for"MEDLINE]"



"
PLoS"Negl"Trop"Dis."2018"Mar"26;12(3):e0006366."doi:"
10.1371/journal.pntd.0006366."eCollection"2018"Mar."
"
Sensitive-and-specific-detection-of-Crimean'Congo-Hemorrhagic-Fever-Virus-
(CCHFV)'Specific-IgM-and-IgG-antibodies-in-human-sera-using-recombinant-CCHFV-
nucleoprotein-as-antigen-in-μ'capture-and-IgG-immune-complex-(IC)-ELISA-tests.-
"
Emmerich"P(1)(2),"Mika"A(3),"von"Possel"R(1),"Rackow"A(3),"Liu"Y(3),"Schmitz"
H(1),"Günther"S(1),"Sherifi"K(4),"Halili"B(5),"Jakupi"X(6),"Berisha"L(5),"Ahmeti""
S(7),"Deschermeier"C(3)."
"
Author"information:""
(1)Department"for"Virology,"Bernhard"Nocht"Institute"for"Tropical"Medicine,"
Hamburg,"Germany."
(2)Department"of"Tropical"Medicine"and"Infectious"Diseases,"Center"of"Internal"
Medicine"II,"University"of"Rostock,"Rostock,"Germany."
(3)Diagnostics"Development"Laboratory,"Bernhard"Nocht"Institute"for"Tropical"
Medicine,"Hamburg,"Germany."
(4)Faculty"of"Agricultural"and"Veterinary"Medicine,"University"of"Pristhina"
"Hasan"Prishtina","Pristhina,"Kosovo."
(5)University"Clinical"Center"of"Kosovo,"Infectious"Diseases"Clinic,"Pristhina,"
Kosovo."
(6)Department"of"Microbiology,"National"Institute"for"Public"Health"of"Kosova,"
Prishtina,"Kosovo."
(7)University"of"Prishtina""Hasan"Prishtina","Medical"Faculty"&"University"
Clinical"Center"of"Kosovo,"Infectious"Diseases"Clinic,"Prishtina,"Kosovo."
"
As"the"most"widespread"tick7borne"arbovirus"causing"infections"in"numerous"
countries"in"Asia,"Africa"and"Europe,"Crimean7Congo"Hemorrhagic"Fever"Virus"
(CCHFV,"family"Nairoviridae)"was"included"in"the"WHO"priority"list"of"emerging"
pathogens"needing"urgent"Research"&"Development"attention."To"ensure"preparedness"
for"potential"future"outbreak"scenarios,"reliable"diagnostic"tools"for"
identification"of"acute"cases"as"well"as"for"performance"of"seroprevalence"
studies"are"necessary."Here,"the"CCHFV"ortholog"of"the"major"bunyavirus"antigen,""
the"nucleoprotein"(NP),"was"recombinantly"expressed"in"E.coli,"purified"and"
directly"labeled"with"horseradish"peroxidase"(HRP)."Employing"this"antigen,"two"
serological"tests,"a"μ7capture"ELISA"for"the"detection"of"CCHFV7specific"IgM"
antibodies"(BLACKBOX"CCHFV"IgM)"and"an"IgG"immune"complex"(IC)"ELISA"for"the"
detection"of"CCHFV7specific"IgG"antibodies"(BLACKBOX"CCHFV"IgG),"were"developed.""
Test"performance"was"evaluated"and"compared"with"both"in7house"gold"standard"
testing"by"IgM/IgG"indirect"immunofluorescence"(IIF)"and"commercially"available"
ELISA"tests"(VectoCrimean7CHF7IgM/IgG,"Vector7Best,"Russia)"using"a"serum"panel"
comprising"paired"samples"collected"in"Kosovo"during"the"years"201372016"from"15""
patients"with"an"acute,"RT7PCR7confirmed"CCHFV"infection,"and"12"follow7up"sera"
of"the"same"patients"collected"approximately"one"year"after"having"overcome"the"
infection."Reliably"detecting"IgM"antibodies"in"all"acute"phase"sera"collected"
later"than"day"4"after"onset"of"symptoms,"both"IgM"ELISAs"displayed"excellent"
diagnostic"and"analytical"sensitivity"(100%,"95%"confidence"interval"(CI):"
85.2%7100.0%)."While"both"IgG"ELISAs"readily"detected"the"high"IgG"titers"present"



in"convalescent"patients"approximately"one"year"after"having"overcome"the"
infection"(sensitivity"100%,"95%"CI:"73.5%7100.0%),"the"newly"developed"BLACKBOX""
CCHFV"IgG"ELISA"was"superior"to"the"commercial"IgG"ELISA"in"detecting"the"rising""
IgG"titers"during"the"acute"phase"of"the"disease."While"all"samples"collected"
between"day"11"and"19"after"onset"of"symptoms"tested"positive"in"both"the"
in7house"gold"standard"IIFT"and"the"BLACKBOX"CCHFV"IgG"ELISA"(sensitivity"100%,"
95%"CI:"71.5%7100.0%),"only"27%"(95%"CI:"6.0%761.0%)"of"those"samples"were"tested"
positive"in"the"commercial"IgG"ELISA."No"false"positive"signals"were"observed"in""
either"IgM/IgG"ELISA"when"analyzing"a"priori"CCHFV"IgM/IgG"negative"serum"samples"
from"healthy"blood"donors,"malaria"patients"and"flavivirus"infected"patients"as"
well"as"CCHFV"IgM/IgG"IIFT"negative"serum"samples"from"healthy"Kosovar"blood"
donors"(for"BLACKBOX"CCHFV"IgM/IgG:"n"="218,"100%"specificity,"95%"CI:"
98.3%7100.0%,"for"VectoCrimean7CHF7IgM/IgG:"n"="113,"100%"specificity,"95%"CI:"
96.8%7100.0%)."
"
DOI:"10.1371/journal.pntd.0006366""
PMCID:"PMC5892944"
PMID:"29579040""[Indexed"for"MEDLINE]"
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Viral-metagenomics,-genetic-and-evolutionary-characteristics-of-Crimean'Congo-
hemorrhagic-fever-orthonairovirus-in-humans,-Kosovo.-
"
Emmerich"P(1),"Jakupi"X(2),"von"Possel"R(3),"Berisha"L(4),"Halili"B(4),"Günther"
S(5),"Cadar"D(6),"Ahmeti"S(2),"Schmidt7Chanasit"J(7)."
"
Author"information:""
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Collaborating"Centre"for"Arbovirus"and"Hemorrhagic"Fever"Reference"and"Research,""
Hamburg,"Germany;"University"of"Rostock,"Rostock,"Germany."
(2)National"Institute"for"Public"Health"of"Kosova,"Prishtina,"Kosovo."
(3)Department"of"Virology,"Bernhard"Nocht"Institute"for"Tropical"Medicine,"WHO"
Collaborating"Centre"for"Arbovirus"and"Hemorrhagic"Fever"Reference"and"Research,""
Hamburg,"Germany."
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Kosovo."
(5)Department"of"Virology,"Bernhard"Nocht"Institute"for"Tropical"Medicine,"WHO"
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(6)Department"of"Arbovirology,"Bernhard"Nocht"Institute"for"Tropical"Medicine,"
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Research,"Hamburg,"Germany;"German"Centre"for"Infection"Research"(DZIF),"Hamburg,"
Germany."
"
Crimean7Congo"hemorrhagic"fever"orthonairovirus"(CCHFV)"is"a"tick7borne"virus"
which"causes"severe"disease"in"humans"with"fatality"cases"up"to"30%."We"
investigated"the"genetic"and"evolutionary"characteristics"of"CCHFV"in"Kosovo,"in""
particular"in"humans"and"found"that"different"virus"variants"of"genotype"V"
circulate,"with"Turkey"as"a"possible"origin"for"the"progenitor"of"southern"
European"CCHF"outbreaks."Phylogenetic"analyses"also"revealed"a"single"
introduction"event"and"in"situ"evolution"of"CCHFV"in"this"country."The"viral"
metagenomics"revealed"a"more"abundant"virome"in"the"fatal"CCHF"cases"and"the"
presence"of"a"novel"tick7borne"segmented"RNA"virus"belonging"to"the"recently"
discovered"Jingmenvirus"group"which"raises"questions"about"the"potential"
pathogenic"effect"of"this"novel"virus"on"human"and"animal"health."
"
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