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Early Detection 
The FASTER  

 We Know What It Is  

 

  

Rapid Response 
The FASTER We Can Take Appropriate 

Action 

 



The knowledge of Zika virus can be used to 
consider the effect  on: 

  

1. risk assessment 

2. clinical presentation 

3. transmission 

4. diagnostics 

5. clinical management 

6. public health measures 



The Arbovirus surveillance system in Lazio Region 

• Integrated laboratory Surveillance 

• Enhanced surveillance in the Lazio Region  
– Notification of suspect cases 

– Pre alert of the vector control services 

– Constant evaluation of cases by the Regional Reference 
Lab 

– Evaluation of vector control measures 

– Training and awareness increase in HCWs 

– Zika included in the surveillance since May 2015 
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11 November 2015  
Brazil declares a national public health emergency as 
increasing cases of microcephaly. 

28 November 2015  
Brazil detects Zika virus genome in 
the blood and tissue samples of 
a baby with microcephaly 

21 January 2016  
Brazil reports 3,893 suspected cases of 
microcephaly, including 49 deaths.  

22 January 2016 
Pregnant women with a history of travel to an area 
with Zika virus transmission and who report two or 
more symptoms consistent with ZIKV disease should 
be tested for Zika virus infection 
 

1 February 2016  
WHO declares that the recent association of Zika infection 
with clusters of microcephaly and other neurological 
disorders constitutes a Public Health Emergency of 
International Concern. 

Zika Americas Alert Timeline 
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Effect of media alert on the number of notified 
cases: temporal trend in Lazio region 



Arbovirus laboratory diagnosis requests 

Arbovirus positive cases 
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Antenatal and Perinatal Infectious Diseases Unit  

 



Antenatal and Perinatal Infectious Diseases Unit: 
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Since February 4, 2016, in parallel with the 
enhanced surveillance system, INMI  implemented 
an  expanded testing algorithm involving: 
 
• all pregnant women with history of travel in a 

ongoing transmission area during the current 
pregnancy whether symptomatic or not 
 

• all exposed partners of pregnant women 
 

• couples planning pregnancy 

National Institute for Infectious Diseases 
Lazzaro Spallanzani – IRCCS , Rome. Italy 



INMI Testing algorithm – 4 february 2016 
 

Pregnant women’s partners and couples planning pregnancy 

Symptomatic subjects* 

Stay in areas with ongoing 
ZIKV transmission 

10/14 days after 
symptoms onset 

ZIKV RT-PCRa on serum, urine 
and saliva samples 

Specific IgM and IgG detectionb 

Specific IgM and IgG detectionb 

Asymptomatic subjects* 

28 days after return 

Stay in areas with ongoing 
ZIKV transmission 

Specific IgM and IgG detectionb Specific IgM and IgG detectionb 

*Differential diagnosis for Chikungunya, Dengue 1-4, and Yellow Fever 
 
aZika Virus real-time RT-PCR and confirmation of positive results with a pan-flavivirus NS5 nested RT-PCR and sequencing 
bIndirect immunofluorescence assay and confirmation of positive results with PRNT also against Dengue2 and Yellow fever viruses 
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2 February 2016  
The United States reports a case of sexual 
transmission of Zika infection in Texas. 

10 February 2016 
A case report describes severe fetal brain injury 
associated with Zika virus infection in a woman 
who became pregnant in Brazil in February 2015.  
Mlakar J et al 2016 NEJM  

12 February 2016 
Testing can be offered to pregnant women without 
clinical illness consistent with Zika virus disease.  
If performed, testing should include Zika virus IgM. 
Testing should be performed 2–12 weeks after travel. 

1 April 2016 
Recommendations on counseling women and men with 
possible Zika virus exposure. Testing for Zika virus infection 
should be performed in persons with possible exposure to 
Zika virus who have one or more symptoms within 2  
weeks of possible exposure.  

29 July 2016 
All pregnant women should be tested if they had 
possible exposure to ZIKV, including sexual 
exposure. Testing should include RT-PCR. 
 

Testing guidance timeline (CDC ) 



Pregnant women Partner of pregnant Couples planning pregnancy 

CDC INMI CDC INMI CDC INMI 

Jan 
‘16 

Test only 
symptomatic, 
IgM; RT-PCR 

(serum) 

Test both 
symptomatic and 

asymptomatic 
IgG/IgM, RT-PCR 

(serum+urine, 
saliva) 

Not 
conside

red 

Not considered  

Not 
consider

ed 

Not considered  

Febr    

Test both symptomatic, 
IgM; RT-PCR (serum) 
 and asymptomatic, 

IgM 

“ 
 

No 
indication 

to test; 
Counseling 

Offering test 
regardless of 
symptoms, 

IgG/IgM, RT-PCR 
(serum+urine, 

saliva) 

No 
indication 

to test; 
Counseling 

Offering test to 
both members 
of the couple 

April As February “ “ “ “ “ 

July 

Test all possible 
exposures 

(including sexual), IgM; 
RT-PCR (serum + urine) 

“ “ “ “ “ 

Nov “ 
As Jan; add whole 
blood for RT-PCR 

“ “ “ “ 

Jan 
‘17  

As July ‘16, possible 
use also of  whole 
blood for RT-PCR 

“ “ “ “ “ 

Evolution of testing algorithm for pregnant women+partners residing in/returning 

from epidemic areas 
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Pregnant women Partner of pregnant Couples planning pregnancy 

CDC INMI CDC INMI CDC INMI 

Jan 
‘16 

Test only symptomatic, 
IgM; RT-PCR (serum) 

Test both 
symptomatic and 

asymptomatic 
IgG/IgM, RT-PCR 

(serum+urine, 
saliva) 

Not 
considered 

Not considered  
Not 

considered 
Not considered  

Febr    

Test both symptomatic, 
IgM; RT-PCR (serum) 
 and asymptomatic, 

IgM 

“ 
 

No 
indication 

to test; 
Counseling 

Offering test 
regardless of 
symptoms, 

IgG/IgM, RT-PCR 
(serum+urine, 

saliva) 

No 
indication 

to test; 
Counseling 

Offering test to 
both members 
of the couple 

April As February “ “ “ “ “ 

July 

Test all possible 
exposures 

(including sexual), IgM; 
RT-PCR (serum + urine) 

“ “ “ “ “ 

Nov “ 
As Jan; add whole 
blood for RT-PCR 

“ “ “ “ 

Jan 
‘17  

As July ‘16, possible 
use also of  whole 
blood for RT-PCR 

“ “ “ “ “ 

Evolution of testing algorithm for pregnant women+partners residing in/returning 

from epidemic areas (INMI vs CDC) 



Pregnant women Partner of pregnant Couples planning pregnancy 

CDC INMI CDC INMI CDC INMI 

Jan 
‘16 

Test only symptomatic, 
IgM; RT-PCR (serum) 

Test both 
symptomatic and 

asymptomatic 
IgG/IgM, RT-PCR 

(serum+urine, 
saliva) 

Not 
considered 

Not considered  
Not 

considered 
Not considered  

Febr    

Test both symptomatic, 
IgM; RT-PCR (serum) 
 and asymptomatic, 

IgM 

“ 
 

No 
indication 

to test; 
Counseling 

Offering test 
regardless of 
symptoms, 

IgG/IgM, RT-PCR 
(serum+urine, 

saliva) 

No 
indication 

to test; 
Counseling 

Offering test to 
both members 
of the couple 

April As February “ “ “ “ “ 

July 

Test all possible 
exposures 

(including sexual), IgM; 
RT-PCR (serum + urine) 

“ “ “ “ “ 

Nov “ 
As Jan; add whole 
blood for RT-PCR 

“ “ “ “ 

Jan 
‘17  

As July ‘16, possible 
use also of  whole 
blood for RT-PCR 

“ “ “ “ “ 

Evolution of testing algorithm for pregnant women+partners residing in/returning 

from epidemic areas (INMI vs CDC) 





Pregnant women Partner of pregnant Couples planning pregnancy 

CDC INMI CDC INMI CDC INMI 

Jan 
‘16 

Test only symptomatic, 
IgM; RT-PCR (serum) 

Test both 
symptomatic and 

asymptomatic 
IgG/IgM, RT-PCR 

(serum+urine, 
saliva) 

Not 
considered 

Not considered  
Not 

considered 
Not considered  

Febr    

Test both symptomatic, 
IgM; RT-PCR (serum) 
 and asymptomatic, 

IgM 

“ 
 

No 
indication 

to test; 
Counseling 

Offering test 
regardless of 
symptoms, 

IgG/IgM, RT-PCR 
(serum+urine, 

saliva) 

No 
indication 

to test; 
Counseling 

Offering test to 
both members 
of the couple 

April As February “ “ “ “ “ 

July 

Test all possible 
exposures 

(including sexual), IgM; 
RT-PCR (serum + urine) 

“ “ “ “ “ 

Nov “ 
+ whole blood for 

RT-PCR 
“ “ “ “ 

Jan 
‘17  

As July ‘16, possible 
use also of  whole 
blood for RT-PCR 

“ “ “ “ “ 

Evolution of testing algorithm for pregnant women+partners residing in/returning 

from epidemic areas (INMI vs CDC) 



199 
 Women Consulted 

(pregnant or planning 
pregnancy) 

148 
Women urndewent 

Arboviral test   

110 
Partners  

Counsulted and Tested   

3 
ZIKV+ 

1 
CHIKV+ 

14 
Previous 
flavivirus 

1 
Previous 

CHIKV 

1 
DENV+ 

22 
Previous 
flavivirus 

1 
Previous 

CHIKV 

Antenatal and Perinatal ID Unit 



ZIKV-associated 
symptoms° 

No 
symptoms 

Total 

Testing outcome No. (%) No. (%) No. (%) 

Pregnant or planning pregnancy women (Tot.) 22 (100) 126 (100) 148 (100) 

•Acute Zika virus infection 0 (0.0) 0 (0.0) 0 (0.0) 

• Acute Dengue virus infection 1 (4.5) 0 (0.0) 1 (0.7) 

• Acute Chikungunya virus  infection 0 (0.0) 0 (0.0) 0 (0.0) 

• Recent Unspecified flavivirus infection 6 (27.3) 17 (13.5) 23 (15.5) 

• Previous Chikungunya virus infection 1 (4.5) 0 (0.0) 1 (0.7) 

• No infection 14 (63.6) 109 (86.5) 123 (83.1) 

Pregnant or planning pregnancy partners (Tot.) 15 (100) 95 (100) 110 (100) 

• Acute Zika virus infection 2 (13.3) 1 (1.1) 3 (2.7) 

• Acute Dengue virus infection 0 (0.0) 0 (0.0) 0 (0.0) 

• Acute Chikungunya virus  infection 1 (6.7) 0 (0.0) 1 (0.9) 

• Recent Unspecified flavivirus infection 1 (6.7) 13 (13.7) 14 (12.7) 

• Previous Chikungunya virus infection 0 (0.0) 1 (1.1) 0 (0.0) 

• No infection 11 (73.3) 80 (84.2) 91 (82.7) 

Zika virus testing outcome among persons tested at INMI L. Spallanzani, 2016  

° Fever, rash, arthralgia.  
  



IFA: indirect immunofluorescence assay; MNT: microneutralization test; NT: not tested  
 

§Threshold cycle in parenthesis;  

Anti ZIKV IgM (IFA) 1:160 1:40 1:20 <1:20 <1:20 NT 

Anti ZIVK IgG  (IFA) 1:640 1:1280 1:2560 1:640 1:640 NT 

Anti ZIKV MNT  1:160 ≥1:320 ≥1:320 NT NT NT 

ZIKV RT-PCR serum Neg Neg Neg NT NT NT 

ZIKV RT-PCR saliva Pos (36,4)§ Pos (35,4) Neg  NT NT NT 

ZIKV RT-PCR urine Neg Pos (36,1) Neg NT  NT NT 

ZIKV RT-PCR semen NT Pos (29,6) Pos (32,5) Pos (30,2) Neg Neg  

Partner A 
Timeline infection and virological data 

D0 

        Rash 

Haiti Italy 
Jan/’16 Feb/’16 

D134 D17 D91 D188 D248 D260 

Apr/’16 May/’16 July/’16 Sep/’16 Oct/’16 

Nicastri et al, Eurosurv 2016 
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*Asymptomatic subject; days from  last possible exposure 
 

IFA: indirect immunofluorescence assay; RT-PCR: reverse transcription Polymerase Chain Reaction; NT: not tested  
 

§Threshold cycle in parenthesis;  

Anti ZIKV IgM (IFA) 1:80 1:40 1:20 1:20 

Anti ZIKV IgG  (IFA) 1:320 1:640 1:640 1:320 

ZIKV RT-PCR serum Neg Neg Neg NT 

ZIKV RT-PCR saliva Neg Neg Neg  NT 

ZIKV RT-PCR urine Neg Neg Neg NT  

ZIKV RT-PCR semen Pos (27.7)§ Pos (42.0) Neg Neg 

Partner B 
Timeline infection and virological data 

D0 

Brasil Italy 
20 Jan-18 Feb/’16 1 Mar/’16 

D*(82) D*(12) D*(19) D*115 

8 Mar/’16 May/’16 June/’16 
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IFA: indirect immunofluorescence assay; NT: not tested  
 

§Threshold cycle in parenthesis;  

Anti ZIKV IgM (IFA) weak pos. 1:80 1:80 1:40 <1:20 

Anti ZIKV IgG  (IFA) 1:80 1:320 1:128 1:1280 1:2560 

Anti YFV IgM (IFA) <1:20 <1:20 NT NT NT 

Anti YFV IgG (IFA) 1:320 1:80 NT NT NT 

Anti DENV IgM (IFA) <1:20 <1:20 NT NT NT 

Anti DENV IgG (IFA) 1:80 1:80 NT NT NT 

ZIKV RT-PCR serum Neg Neg Neg Neg NT 

ZIKV RT-PCR saliva Pos (34.2)§ Neg Neg  Neg NT 

ZIKV RT-PCR urine Neg Pos (27.5) Neg Neg NT 

ZIKV RT-PCR semen Neg Neg Pos (28.3) Pos (31.7) Neg 

Partner C (vaccinated for Yellow Fever) 

Timeline infection and virological data 

        Rash 
        Fever 
        Conjunctivitis 

D0 
Brasil Italy 

28 Jan-28 Feb/’16 10 Mar/’16 

D26 D7 D12 D60 

15 Mar/’16 29 Mar/’16 May/’16 

D130 

July/’16 



IFA: indirect immunofluorescence assay; NT: not tested  
 

§Threshold cycle in parenthesis;  

Anti ZIKV IgM (IFA) weak pos. 1:80 1:80 1:40 <1:20 

Anti ZIKV IgG  (IFA) 1:80 1:320 1:128 1:1280 1:2560 

Anti YFV IgM (IFA) <1:20 <1:20 NT NT NT 

Anti YFV IgG (IFA) 1:320 1:80 NT NT NT 

Anti DENV IgM (IFA) <1:20 <1:20 NT NT NT 

Anti DENV IgG (IFA) 1:80 1:80 NT NT NT 

ZIKV RT-PCR serum Neg Neg Neg Neg NT 

ZIKV RT-PCR saliva Pos (34.2)§ Neg Neg  Neg NT 

ZIKV RT-PCR urine Neg Pos (27.5) Neg Neg NT 

ZIKV RT-PCR semen Neg Neg Pos (28.3) Pos (31.7) Neg 

Partner C (vaccinated for Yellow Fever) 

Timeline infection and virological data 

        Rash 
        Fever 
        Conjunctivitis 

D0 
Brasil Italy 

28 Jan-28 Feb/’16 10 Mar/’16 

D26 D7 D12 D60 

15 Mar/’16 29 Mar/’16 May/’16 

D130 

July/’16 



IFA: indirect immunofluorescence assay; NT: not tested  
 

§Threshold cycle in parenthesis;  

Anti ZIKV IgM (IFA) weak pos. 1:80 1:80 1:40 <1:20 

Anti ZIKV IgG  (IFA) 1:80 1:320 1:128 1:1280 1:2560 

Anti YFV IgM (IFA) <1:20 <1:20 NT NT NT 

Anti YFV IgG (IFA) 1:320 1:80 NT NT NT 

Anti DENV IgM (IFA) <1:20 <1:20 NT NT NT 

Anti DENV IgG (IFA) 1:80 1:80 NT NT NT 

ZIKV RT-PCR serum Neg Neg Neg Neg NT 

ZIKV RT-PCR saliva Pos (34.2)§ Neg Neg  Neg NT 

ZIKV RT-PCR urine Neg Pos (27.5) Neg Neg NT 

ZIKV RT-PCR semen Neg Neg Pos (28.3) Pos (31.7) Neg 

Partner C (vaccinated for Yellow Fever) 

Timeline infection and virological data 

        Rash 
        Fever 
        Conjunctivitis 

D0 
Brasil Italy 

28 Jan-28 Feb/’16 10 Mar/’16 

D26 D7 D12 D60 

15 Mar/’16 29 Mar/’16 May/’16 

D130 

July/’16 



* Asymptomatic subject; days from  last possible exposure 
IFA: indirect immunofluorescence assay; MNT: microneutralization test; NT: not tested  
 

Anti ZIKV IgM (IFA) <1:20 <1:20 <1:20 

Anti ZIKV IgG  (IFA) 1:160  1:320 1:2560 

Anti ZIKV MNT 1:10 1:10 1:10 

Anti DENV IgM (IFA) <1:20 <1:20 <1:20 

Anti DENV IgG  (IFA) 1:320 1:320 1:1280 

Anti DENV MNT   1:10 1:10 1:10 

ZIKV RT-PCR serum Neg Neg NT 

ZIKV RT-PCR Urine Neg Neg NT 

ZIKV RT-PCR Amniotic  fluid NT NT Neg 

Anti ZIKV IgM Amniotic  fluid NT NT <1:2 

Anti ZIKV IgG  Amniotic  fluid NT NT 1:10 

D0 

Italy Dec/’15 11 Feb/’16 

D*(78) D*(41) D*(48) 

18 Feb/’16  Mar/’16 
Pregnancy week 20 

Brasil 

Asymptomatic pregnant woman with undetermined recent flavivirus infection  
virological data  



December 2016 

Among 442 completed pregnancies, 6% overall had a fetus or infant with evidence 
of a ZIKV-related birth defect, primarily microcephaly with brain abnormalities. 
 

Among women with possible Zika virus infection during the first trimester, 11% had 
a fetus or infant with a birth defect. 

The proportion of fetuses or infants with birth 
defects by maternal symptom status was 6% for 
asymptomatic women and 6% for symptomatic 
women 



Conclusions 
 • Expanded testing opportunity implemented since February 2016 

• Expanded testing strategy identified  3 ZIKV mild/asymptomatic 
cases which would have been missed outside the context of 
prenatal testing for exposed women 

• Challenging diagnosis in women with previous flavivirus infection 
(IgG); one case underwent amniocentesis 

• Weak IgM response in pregnant women (as for CMV, rubella, etc) 

• Prolonged viral shedding in the semen highlights the important 
role of partner testing in order to prevent  sexually transmitted  
ZIKV infection. 

• Healthcare services should  consider ZIKV for  family planning  in 
couples  with history of travel in areas with ongoing  transmission   

• Based on the knowledge opportunity offered by the ZIKV model, 
continued support of these activities will be critical in curtailing 
potential adverse outcomes related to evolving epidemics 


