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Anti-Zika virus IgA may indicate an acute 
infection in anti-Zika virus IgM-negative 

patients. 
 
 



We have… 
 

• ≤ d5 Direct pathogen detection via ZIKV-specific rt RT-PCR in serum/ plasma -> 
extended time window for urine 
 

• > d5 anti-ZIKV IgM detection (NS1 or full virus) + FU neutralisation testing 
 

• Significant IgG titer increase or seroconversion indicating acute infection 
 

• For later stages ( e.g. pregnancy, sexual transmission) anti-ZIKV IgG 

Do we really need other test parameter for ZIKV? 

Assays are limited by… 
 

• rt RT-PCR: low viremia with short time window sometimes at LoD of assays -> risk 
of false negative results; Corman et al., 2016 

 

• Anti-ZIKV IgM can be low, delayed or absent in secondary Flavivirus infections; 
Steinhagen et al., Poster presentation in the exhibition area 
 

• Full virus based anti-ZIKV IgM detect pan-Flavi antibodies; Zika MAC ELISA EUA 
 

• Serum of patients with previous Flavivirus infections contain cross neutralizing 
antibodies e.g. DENV to YFV up to 80%; Houghton-Trivino et al., 2008  

 -> During secondary infections cross-reactive AB may significantly contribute to 
neutralization of the current infecting virus; Puschnik et al., 2013 
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Case report 
ID: Z1042972430; country of infection: Colombia 

Is Anti-Zika virus IgA capable of indicating an acute infection  
in anti-Zika virus IgM-negative patients? 

 



Intitial four cases… 



Primary vs secondary Flavivirus infections 

Study requirements 
• rt RT-PCR to secure infecting virus (direct pathogen detection) 

• Follow up samples for NS1-based anti-ZIKV IgG and IgM (specific anti-ZIKV) 

• Full virus based anti-ZIKV IgG and IgM IFT (presence of cross reacting AB) 

• Neuralization test (IgG confirmatory) 

• Research parameter: NS1-based anti ZIKV IgA ELISA 



Study: Basic parameter 

 
• n=31 
• Residents of Dominican Republic  
• Collection date Apr. – July 2016 
• Clinical signs of Arbovirus infection (fever, rash …) 
• Average 35 y 
• 84% female 
• 10 pregnancies 
• First bleeding ≤ d5 post onset of symptoms (p.o.s.) 
• Follow up bleeding 5-10 days later 
• rt RT-PCR confirmed acute ZIKV infection 



n = 31 (1st bleed) 

MolBiol ZIKV-specific 
 rt RT-PCR 

 
positive 

RealStar® Zika Virus 
RT-PCR Kit 
ALTONA Diagnostics 

positive 25 
borderline 0 
negative 6 

Confirmation of ZIKV infection ≤ d5 p.o.s.  



Anti-ZIKV specific antibodies > d5 p.o.s.  

ZIKV NS1-antigen for  
high specificity 

Indirect ELISA for high throughput 
and robustness 

ELISAs for IgG, IgM  and IgA to 
allow seperate determination of both 
antibody classes 

Test system: anti-Zika Virus ELISA 



Anti-ZIKV specific antibodies > d5 p.o.s.  

n = 31 

MolBiol ZIKV-
specific 

 rt RT-PCR 
 

positive 

EUROIMMUN  
Anti-Zika Virus 
ELISA IgM 

positive 9 
borderline 6 
negative 16 

15/ 31 patients (48%) detected 
-> No ZIKV-specific IgM antibodies?  



Anti-Flavivirus antibodies > d5 p.o.s.  

ARBOVIRAL FEVER MOSAIC 2 

FI 2668-####-1 G/M 

Combination of cell cultures infected with different arboviruses in one incubation 
field using BIOCHIP technology -> full virus based IFA 

Test system IFA: Arbovirus Fever Mosaic 2 



Anti-Flavivirus antibodies > d5 p.o.s.  

ARBOVIRAL FEVER MOSAIC 2 

FI 2668-####-1 G/M 

IFA endpoint titrations are used to discriminate between specific and 
cross-reacting antibodies: Highest titer = causative virus 

Combination of cell cultures infected with different arboviruses in one incubation 
field using BIOCHIP technology -> full virus based IFA 

Test system IFA: Arbovirus Fever Mosaic 2 



Anti-Flavivirus antibodies > d5 p.o.s.  

n = 31 

MolBiol 
ZIKV-specific 

 rt RT-PCR 
 

positive 

EUROIMMUN 
Arboviral Fever 
Mosaic 2 

positive 30 
borderline 0 
negative 1 

Full-virus based detection is more sensitive but… 
13/ 31 (42%) sera contain polyspecific anti-Flavivirus 

antibodies type IgM that react with DENV and ZIKV virus 

-> infecting virus undetermined! 



Anti-Flavivirus antibodies > d5 p.o.s.  

n = 31 

MolBiol ZIKV-
specific 

 rt RT-PCR 
 

positive 

ZIKV  
neutralization test 

positive 31 
borderline 0 
negative 0 

Neutralization test finds 100% of patients … 
 
-> after 1 week lab labour in BSL 2 … 
-> accute infection or previous/ convalescent? 

-> specificity 



n = 31 

MolBiol ZIKV-specific 
 rt RT-PCR 

 

positive 

EUROIMMUN  
Anti-Zika Virus 
ELISA IgG 

≥2-fold titer 
increase 17 

seroconversion 14 
negative 0 

Testing both samples for  
a) two-fold IgG titer increase or  
b) IgG seroconversion 
 
-> 100% detection rate  
-> detects rt RT-PCR negative samples  
-> some samples needed dilution measurements  

Anti-Flavivirus antibodies sequential bleedings 



Anti-ZIKV specific antibodies > d5 p.o.s.  

n = 31 

MolBiol ZIKV-
specific 

 rt RT-PCR 
 

positive 

Anti-Zika Virus 
ELISA IgA 

positive 29 
borderline 0 
negative 2 

Anti-ZIKV IgA detection by NS1-based ELISA detects 
29/31 (94%) of patients. 



Anti-ZIKV specific antibodies > d5 p.o.s.  

n = 31 

MolBiol ZIKV-
specific 

 rt RT-PCR 
 

positive 

Anti-Zika Virus 
ELISA IgA 

positive 29 
borderline 0 
negative 2 

Anti-ZIKV IgA detection by NS1-based ELISA detects 
29/31 (94%) of patients. 
Anti-Zika Virus IgA negative sera were positive for IgM, 

amounting to 100% for a combined IgA and IgM testing 



Open questions and limitations 

 ZIKV rt RT-PCR positive is pre-selection bias 

 Primary Flavivirus infections? 

 Kinetics of anti-ZIKV IgA development 

 Specificity in case of acute other Flavivirus infections   
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