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Revised Recommendations for Reducing the Risk of Zika Virus 
Transmission by Blood and Blood Components 

 
 

Guidance for Industry  
 
 

This guidance represents the current thinking of the Food and Drug Administration (FDA or 
Agency) on this topic.  It does not establish any rights for any person and is not binding on FDA 
or the public.  You can use an alternative approach if it satisfies the requirements of the 
applicable statutes and regulations.  To discuss an alternative approach, contact the FDA staff 
responsible for this guidance as listed on the title page. 

 
 

 INTRODUCTION 
 
We, FDA, are providing you, blood establishments that collect Whole Blood and blood 
components, with revised recommendations to reduce the risk of transmission of Zika virus 
(ZIKV) by Whole Blood and blood components.  In August 2016, FDA recognized ZIKV as a 
relevant transfusion-transmitted infection (RTTI) under Title 21 of the Code of Federal 
Regulations (CFR) Part 630.  The recommendations contained in this guidance apply to the 
collection of Whole Blood and blood components.  This guidance does not apply to the 
collection of Source Plasma.1  
 
This guidance document supersedes the guidance document of the same title dated August 2016.   
 
FDA’s guidance documents, including this guidance, do not establish legally enforceable 
responsibilities.  Instead, guidances describe the FDA’s current thinking on a topic and should be 
viewed only as recommendations, unless specific regulatory or statutory requirements are cited.  
The use of the word should in FDA’s guidances means that something is suggested or 
recommended, but not required. 
 
 

 BACKGROUND 
 

A. ZIKV Epidemiology and Clinical Features 
 
ZIKV is an enveloped, single-stranded RNA arbovirus in the Flaviviridae family (genus 
Flavivirus), closely related to dengue virus (DENV) and West Nile virus (WNV).  Like 
DENV and chikungunya virus (CHIKV), ZIKV is primarily transmitted by Aedes 

                                                 
1 Source Plasma is used for further manufacture of plasma-derived products.  Viral inactivation and removal 
methods that are currently used to clear viruses in the manufacturing process for plasma-derived products are 
sufficient to reduce the risk of the transmission of ZIKV. 
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mosquitoes, most commonly Aedes aegypti (Ref. 1).  In recent years, ZIKV has caused 
outbreaks on Yap Island, Micronesia in 2007, French Polynesia in 2013-2014, and the 
Americas in 2015, causing the largest outbreaks in Brazil and Colombia in 2016 and 
expanding to affect at least 91 countries in 2018 (Refs. 1-3).  The first local mosquito-
borne transmission of ZIKV in the United States (U.S.) was reported from Puerto Rico in 
December 2015, and soon thereafter local mosquito-borne transmission was also reported 
in American Samoa and the U.S. Virgin Islands (Refs. 2-4).  Subsequently, in the 
continental U.S., local mosquito-borne transmission of ZIKV was reported in Florida in 
July 2016 and in Texas in November 2016 (Refs. 5, 6).  Although there are currently no 
areas of increased risk for ZIKV transmission in the U.S. states (as of June 2018), the 
possibility of reintroduction or geographic spread of ZIKV by infected individuals exists 
in states and territories where Aedes aegypti, and possibly Aedes albopictus mosquitoes 
are present (Refs. 7, 8).  Puerto Rico is still an area of ZIKV transmission risk in 2018, 
according to the Centers for Disease Control and Prevention (CDC) at the time of this 
writing (Ref. 3).  An estimated 13% of the population of Puerto Rico was infected during 
the 2016 outbreak (Ref. 9).  In addition to vector-borne disease, ZIKV infection was 
documented during the outbreaks to occur through other routes of exposure, including 
perinatal, intrauterine, sexual, laboratory-acquired and blood-borne transmission (Refs. 6, 
10-17).  
 
Most people infected with ZIKV are asymptomatic or have only mild symptoms such as 
fever, maculopapular rash, headache, arthralgia, and conjunctivitis that last up to a week 
(Ref. 1).  However, ZIKV infection can occasionally be associated with Guillain-Barré 
syndrome and severe neurological complications (Ref. 18).  ZIKV infection during 
pregnancy can cause microcephaly, severe congenital defects, and infant death (Refs. 1, 
19, 20).  ZIKV may be detected in serum or plasma for 1-2 weeks after infection and has 
been detected for longer periods of time in Whole Blood, red blood cells (RBCs), semen, 
and urine (Refs. 21-23).  In a study of 150 ZIKV infected individuals in Puerto Rico, the 
median values for ZIKV RNA persistence were 11-17 days in serum; 6-10 days in urine; 
and 28-41 days in semen (Ref. 21).  More than 60% of men with symptomatic ZIKV 
infection had detectable ZIKV RNA in their semen during the first 30 days of onset of 
illness, with the longest recorded duration of 281 days in one man; however, infectious 
virus appears to only be present for a few weeks after the onset of illness (Ref. 22).  
ZIKV RNA persists in RBCs and Whole Blood for several months following clearance in 
plasma and other body fluids (Ref. 23). 

  
ZIKV Epidemiology Since the 2016 Outbreaks in the U.S. 
 
The number of ZIKV disease cases in the U.S. has decreased considerably compared to 
2016, the year during which ArboNET recorded over 5,000 cases in the states and over 
36,500 cases in the U.S. territories (Ref. 6).  In 2017, U.S. states reported 451 
symptomatic ZIKV disease cases (436 cases in travelers returning from affected areas; 7 
cases acquired through presumed local mosquito-borne transmission in Florida (n=2) and 
Texas (n=5); and 8 cases through other routes, including sexual transmission (n=7) and 
laboratory transmission (n=1), based on provisional data as of June 6, 2018).  New York, 
Florida, Texas and California have had the highest number of ZIKV cases related to 
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travel each year, accounting for over half of all symptomatic clinical cases in U.S. states.  
In 2017, U.S. territories reported 666 ZIKV disease cases (665 cases acquired through 
presumed local mosquito-borne transmission; 1 case in a traveler returning from an 
affected area) based on provisional data as of June 6, 2018. (Ref. 6).   

 
B. ZIKV Transfusion Transmission 
 
During recent epidemics, asymptomatic infection of blood donors has been documented, 
and transfusion-transmission of ZIKV has occurred.  In the ZIKV outbreak in French 
Polynesia in 2013-2014, 2.8% of blood donors tested RNA positive by nucleic acid 
testing (NAT) (Refs. 16, 17).  Media outlets reported the first cases of transfusion-
transmitted ZIKV in Brazil in December 2015; subsequently, peer-reviewed articles 
described three cases of probable ZIKV transfusion transmission in Brazil from two 
donors who reported symptoms a few days after donating blood and whose retained 
serum samples subsequently were tested and found positive for ZIKV RNA (Refs. 13-
16).  During the French Polynesian outbreak, a retrospective study identified 30 ZIKV 
RNA-reactive blood components that were transfused to 26 recipients, with follow-up 
completed on 12 of the patients (Ref. 17).  None of the transfusion recipients in this 
report or other published cases to date developed ZIKV-related symptoms after 
transfusion.  However, the risk of transfusion-transmitted ZIKV is still relevant, 
considering the potential serious risk to fetuses and neonates.  Additionally, there is 
concern about potential secondary exposure of the sexual partners of transfusion 
recipients if ZIKV enters the blood supply.  

 
C. FDA Policies to Address ZIKV Transfusion Risk in 2016 
 
Because of the rapid spread of ZIKV in the Americas and reports of transfusion 
transmission, FDA issued guidance in February 2016, with recommendations specific to 
areas with or without active (local, mosquito-borne) transmission of ZIKV (Ref. 24).  For 
areas without active transmission, FDA recommended deferral of donors who reported a 
diagnosis of ZIKV infection, traveled to areas with active ZIKV transmission, or had 
sexual contact with men diagnosed with ZIKV or with men at risk through travel or 
residence.  For areas with active transmission, FDA recommended discontinuing local 
blood collections and obtaining blood components from unaffected areas of the U.S., 
unless the establishment implemented investigational individual donation nucleic acid 
testing (ID NAT) or FDA-approved pathogen reduction technology for indicated 
components (i.e., platelets and plasma).  Beginning in March 2016, Puerto Rico obtained 
blood and blood components from unaffected areas of the continental U.S.  Subsequently, 
in April 2016, blood establishments in Puerto Rico initiated testing under an 
Investigational New Drug Application (IND) using the cobas ID NAT Zika test (Roche 
Molecular Systems, Inc.) (Refs. 25, 26).  

With the possibility of sexual transmission of ZIKV over a prolonged period, and the first 
local mosquito-borne cases of ZIKV reported in Florida in July 2016, FDA recognized 
the potential for rapid spread of ZIKV in the U.S.  Moreover, the significant delays in 
reporting ZIKV symptomatic disease cases rendered travel deferrals ineffective and 
impractical.  Therefore, in August 2016, FDA recognized ZIKV as a transfusion-
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transmitted infection (TTI) under 21 CFR 630.3(l) and as an RTTI under 21 CFR 
630.3(h) (Ref. 27).  This determination was based on the severity of the disease, risk of 
transfusion-transmission by blood and blood components, the availability of appropriate 
screening measures including investigational screening tests for ZIKV and significant 
incidence and prevalence affecting the potential donor population.  At that time, there 
were over 8,000 cases of locally-acquired ZIKV infection in Puerto Rico and other U.S. 
territories; 2,245 travel-associated cases in U.S. states; and 14 local mosquito-borne cases 
in Florida (Ref. 27).  In the face of this urgent and evolving situation, the uncertain 
course of the epidemic, and the potentially severe consequences of ZIKV infection, FDA 
issued revised guidance in August 2016 recommending nationwide and territorial 
implementation of ID NAT on all blood donations (universal ID NAT) or pathogen 
reduction for indicated blood components (i.e., platelets and plasma) using a risk-based 
phased approach for implementation in the U.S. and its territories (Ref. 27).   
 
D. Blood Products Advisory Committee on ZIKV Blood Donor Screening 

Alternatives 
 
Universal ID NAT effectively intercepted potentially infectious units from asymptomatic 
blood donors.  From the outset, FDA acknowledged the need to continue to evaluate 
changes in ZIKV epidemiology and the ongoing experience with ID NAT blood donation 
screening to inform changes to policy.  On December 1, 2017, the Blood Products 
Advisory Committee (BPAC or committee) reviewed the available data on ZIKV blood 
donor screening and the evolving epidemiology in the U.S., and discussed alternatives to 
universal ID NAT to provide an adequate and appropriate safeguard against the current 
and future risk of ZIKV transmission through blood transfusion (Ref. 28).  The BPAC 
unanimously determined that the incidence and prevalence of ZIKV did not support 
continued universal ID NAT in the U.S. or its territories (Ref. 28).  However, the 
committee was also unanimous in its recommendation that blood establishments should 
not stop testing for ZIKV in the U.S. and its territories.  A majority of the committee 
members supported the use of MP NAT year-round in all U.S. states and territories, with 
defined criteria to switch to ID NAT when local mosquito-borne ZIKV transmission is 
suspected or documented in a state or defined geographic collection area.  The committee 
generally agreed that other donor screening options were not feasible or acceptable, such 
as using ID NAT to test donors who report possible exposure to ZIKV through travel or 
sexual contact or providing ID NAT-negative blood components to selected patients 
based on clinical indications (e.g., pregnant women, intrauterine transfusion, neonates).  
 
Experience with ZIKV ID NAT Blood Donation Screening in the U.S.  
 
In April 2016, blood establishments in Puerto Rico implemented ID NAT under IND 
using the investigational cobas Zika test (Roche Molecular Systems, Inc.) (Refs. 25, 26, 
29).  The prevalence of donations reactive for ZIKV RNA peaked at 1.8% in July 2016 
(Refs. 25, 26).  
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• From April 3, 2016 to October 7, 2017, a total of 111,808 blood donations were 
tested with cobas Zika (Ref. 28).  Overall, 356 of 369 initially reactive donations 
were confirmed positive (356/111,808 = 0.32% or ~1 in 314 donations), either on 
the index donation (n=347) or follow-up sample (n=9), based on ID NAT repeat 
reactivity, positive alternative NAT, or positive IgM results.  (Ref. 28).  All 
confirmed-positive donations were also tested after diluting the index sample 1:6 
with Zika-negative plasma.  Retesting these simulated minipools created by 
dilution using the investigational NAT detected 251 of the 356 (71%) confirmed-
positive donations.   

 
Blood centers in U.S. states implemented ID NAT under IND in phases in 2016, using 
the investigational cobas Zika (Roche Molecular Systems, Inc.) or the investigational 
Procleix Zika Virus Assay (Grifols Diagnostic Solutions, Inc.) (Refs. 29-33).  
 

• From May 23, 2016 to October 7, 2017, a total of 4,341,770 blood donations were 
tested by investigational ID NAT with cobas Zika (Ref. 28).  Overall, 29 of 100 
initially reactive donations were confirmed positive (29/4,341,770 = 0.0007% or 
~1 in 150,000 donations), either on the index donation (n=28) or follow-up testing 
(n=1) (Ref. 28).  Confirmed-positive donations were also tested after diluting the 
index sample 1:6 with Zika-negative plasma.  Retesting in simulated minipools 
(1:6) by the investigational NAT detected 11 of the 28 (39%) confirmed-positive 
donations.  

• From June 20, 2016 to November 18, 2017, a total of 8,867,530 donations were 
tested by investigational ID NAT, and 392,256 donations were tested in 24,516 
minipools comprising 16 donations each, with Procleix Zika Virus Assay (Ref. 
28).  Overall, 25 of 376 initially reactive ID NAT donations were confirmed 
positive by subsequent testing (25/8,867,530 = 0.0003% or ~1 in 355,000 
donations). No reactive donations were identified by minipool (MP) NAT 
screening.  

 
 

 DISCUSSION 
 

A. FDA’s Risk Assessment of MP NAT Strategy for ZIKV 
 

Taking into account the BPAC discussion and recommendations, FDA further evaluated 
the use of universal MP NAT screening as an alternative to universal ID NAT.  An MP 
NAT strategy identifies certain conditions which, when present, would trigger the 
recommendation to convert to ID NAT when local mosquito-borne ZIKV transmission is 
presumed in the collection area, to provide an adequate and appropriate safeguard against 
the current and future risk of ZIKV transmission through blood transfusion.  The results 
of FDA’s computational model, described below, support the use of MP NAT as a 
strategy to adequately and appropriately detect early infections in an outbreak, while 
reducing the burden of ID NAT testing.   
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An MP NAT screening strategy is feasible because ZIKV infections are characterized by 
high levels of viremia within hours of infection, which is still detectable after dilution in 
minipool testing of multiple donations (Refs. 34, 35).  In the first month of blood 
donation testing in Puerto Rico at the outset of the 2016 outbreak, 11 of 12 (90%) ID 
NAT-reactive donations were positive upon 1:6 dilution to simulate minipools of 6 
donations (MP6), with the first reactive MP6 donation detected on the first day of testing 
(Ref. 28).  
 
FDA’s computational model simulated a future outbreak and mathematically determined 
the likelihood of detecting or missing ZIKV-reactive donations by MP NAT compared to 
ID NAT.  The model used data on screened donations in Puerto Rico in 2016 and 
included only ID NAT reactive donations having negative IgM and IgG results, which 
reflect infections at the beginning of the outbreak in a susceptible donor population.  The 
model calculated the time (since infection) to be detected by antibody tests, candidate MP 
NAT assays and ID NAT, based on the analytical lower detection limit of the assays and 
the reported doubling time of ZIKV RNA in the blood of infected macaques (Refs. 34-
36).  The differential sensitivity of MP NAT tests was estimated based on sensitivity of 
an ID NAT and dilution factors of ZIKV RNA in minipools of 6 (MP6) or 16 (MP16) 
donations. We assumed the infection times of reported ID NAT positive/IgG 
negative/IgM negative cases were evenly distributed within a range detectable by ID 
NAT but not by antibody tests. In each simulation, the model randomly selected the 
infection time for each reactive donation from that range and determined whether it is 
detectable by MP6 or MP16.  The model estimated about 8.5% (2.5-95 percentile, 0.01, 
26.67) and 13% (2.5-95 percentile, 0.01, 32.49) ID NAT positive cases reported in Puerto 
Rico would be missed by MP6 and MP16, respectively.  The model determined that, at 
the beginning of an outbreak, the overall probability that a candidate MP NAT would 
detect the first ID NAT reactive unit in an outbreak is about 90%.  Specifically, MP6 
yields a probability of detecting the first ID NAT-reactive unit of 92% (2.5-95 percentile, 
73%-99%); MP16 screening predicted a probability of 87% (2.5-95 percentile, 68%-
99%).   
 
B. Public Health ZIKV Surveillance and Other Considerations  

 
During a potential future outbreak, CDC or state or local health departments might 
identify the first case of Zika infection before MP NAT screening identifies a ZIKV-
reactive, asymptomatic blood donor in the community (Ref. 37).  Consequently, we are 
also recommending switching from MP NAT to ID NAT, even in the absence of ZIKV-
reactive donations, when CDC or state or local health departments identify an area at 
increased risk for ZIKV transmission that affects a defined geographic collection area.  
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For example, CDC has previously identified the following areas to be at increased risk 
for ZIKV transmission during defined periods in 2016-18 
(https://www.cdc.gov/zika/areasatrisk.html):  
 

• Hidalgo County, Texas – From September 1, 2017 – February 7, 2018. 
• Cameron County, Texas – From December 9, 2016 – August 29, 2017. 
• Miami-Dade County, Florida – From July 29, 2016 – June 2, 2017. 
• Palm Beach County, Florida – From August 24, 2016 – November 2, 2016. 

 
FDA recognizes that blood establishments, CDC, and state or local health departments 
work collaboratively to assess the potential for increased risk of ZIKV transmission in a 
county based on blood donation screening, public health surveillance and other 
epidemiologic information (https://www.cdc.gov/zika/areasatrisk.html).  A known 
limitation in designating risk areas based on ZIKV case reporting, or other surveillance 
data, is that it is subject to unavoidable delays, such that a transmission risk may be 
present for many weeks in a geographic area before complete information is available 
and a notification posted.  The use of MP NAT screening of blood donations in 
conjunction with available surveillance data from other sources likely mitigates the risk 
of such delayed recognition of increased risk for ZIKV transmission in areas that 
potentially affect blood donors. 

As an alternative to testing, blood establishments may use FDA-approved pathogen 
reduction technology for indicated blood components (i.e. platelets and plasma) to reduce 
the risk of ZIKV transmission by blood and blood components (21 CFR 
610.40(a)(3)(ii)(B)).  Published studies support the effectiveness of pathogen reduction 
methods against ZIKV for plasma (Refs. 38, 39) and platelets (Refs. 40, 41). 

 
FDA is not recommending predonation assessment for ZIKV risk factors, such as 
possible exposure to ZIKV through travel or sexual contact, because: 
 

• This approach is inherently inadequate in this situation when sensitive testing 
strategies are available to protect the blood supply. 

• Most infected persons and their sexual partners are unaware of their risk, because 
the infection is usually asymptomatic (Ref. 1). 

• Geographic-based criteria to identify at-risk donors for ID NAT may not be 
effective given the unavoidable delays in ZIKV case reporting and designation of 
risk areas.   

• Extensive and dynamic travel deferrals are complicated to track and result in large 
numbers of deferred donors that could disrupt the supply and potentially cause 
local shortages. 

Therefore, to provide for appropriate donor screening and testing for this RTTI, the 
Director of the Center for Biologics Evaluation and Research is providing an alternative 
procedure (i.e., testing, as described in section IV of this document) under 21 CFR 
640.120(b) to the provisions in 21 CFR 630.10 that require blood establishments to  

https://www.cdc.gov/zika/areasatrisk.html
https://www.cdc.gov/zika/areasatrisk.html
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assess donors for risk factors of ZIKV, in particular travel to or residence in an area 
endemic or at risk for ZIKV, to allow blood establishments to collect blood or blood 
components without first assessing donors for specific risk factors for ZIKV.2    
 

 
 RECOMMENDATIONS 

 
The following recommendations are intended to reduce the risk of ZIKV transmission through 
the transfusion of blood and blood components.  The recommendations apply to the collection of 
all Whole Blood and blood components3 in the U.S. and its territories.  If, based upon the 
available scientific evidence, the risk of ZIKV transmission by blood and blood components 
significantly changes, FDA may update these recommendations as warranted.  In making this 
determination, FDA intends to consider available epidemiologic and other scientific evidence. 
 

A. Testing or Pathogen Reduction 
 

To comply with the requirements in 21 CFR 610.40(a)(3), you must:   
 

1. Test all donations collected in the U.S. and its territories with a licensed NAT for 
ZIKV, using either MP NAT or ID NAT4 according to the manufacturer’s 
instructions in the package insert.  In general, you may use either MP NAT or ID 
NAT for screening, but we recommend that you use ID NAT when certain 
threshold conditions are present based on: (a) detection or notification of a ZIKV-
reactive donation in a defined geographic collection area, or (b) notification by 
CDC or other public health authority, such as a state or local health department, of 
areas at increased risk for ZIKV transmission in a collection area, even in the 
absence of ZIKV-reactive donations (See section IV.B.1. of this document);  

 
OR 
 
2.  Collect and prepare blood components using pathogen reduction technology with 

an FDA-approved pathogen reduction device according to the manufacturer’s 
instructions for the device.  Currently pathogen reduction technology is approved 
for use with platelets and plasma.  If an FDA-approved pathogen reduction device  

  

                                                 
2 Although predonation assessment of donors for ZIKV risk factors is not recommended for donation of blood and 
blood components because appropriate testing strategies are available, it is recommended for donors of human cells, 
tissues, or cellular or tissue-based products (HCT/Ps) (Ref.42).  This is because Zika virus persists in HCT/Ps, in 
particular, semen, umbilical cord blood or other gestational tissues, for longer periods of time when ZIKV RNA is 
no longer detectable in plasma (Refs. 21, 22, 42). 
3 The recommendations do not apply to the collection of Source Plasma.  Viral inactivation and removal methods 
that are currently used to clear viruses in the manufacturing process for plasma-derived products are sufficient to 
reduce the risk of the transmission of ZIKV. 
4 Blood establishments must use a licensed donor screening test for ZIKV (21 CFR 610.40(b)).  Blood 
establishments that are participating in a clinical trial and testing for ZIKV using an unlicensed test may continue in 
the clinical trial but must also begin to test for ZIKV using FDA-licensed tests (21 CFR 610.40(b)).   
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becomes available for Whole Blood or RBCs, you may implement pathogen 
reduction technology for such products rather than testing the donations as 
described in section IV.A.1. of this document (21 CFR 610.40(a)(3)(ii)(B)).   

 
You do not need to provide donor educational material and screen donors for ZIKV risk 
factors, such as travel history, because of the alternative procedure under 21 CFR 
640.120(b) to the provisions in 21 CFR 630.10, which is provided for in this document.   
 
Under 21 CFR 630.10(a), if a donor volunteers a recent history of ZIKV infection, you 
must not collect blood or blood components from that individual.  We recommend that 
you defer such a donor for 120 days after a positive viral test or the resolution of 
symptoms, whichever timeframe is longer (21 CFR 630.35(a)). 
 
B. Recommendations Regarding Switch between MP NAT and ID NAT when 

Threshold Conditions to Trigger or Detrigger are Present 
 

If you perform MP NAT for ZIKV, we recommend that you convert from MP NAT to ID 
NAT when certain threshold conditions are present in a defined geographic collection 
area.  A geographic collection area could be defined as a zip code, county or county 
equivalent (e.g., parish, borough), or group of counties, among other possibilities.   

 
1. Determine if the following threshold conditions are present for ID NAT 

triggering:  (a) blood donor screening and detection or notification of a ZIKV-
reactive donation in a defined geographic collection area; or (b) CDC or other 
public health authority (such as a state or local health department) notification of 
an increased risk for ZIKV transmission in a county or county equivalent, even in 
the absence of ZIKV-reactive donations.  

 
a. Threshold conditions for triggering ID NAT are present when blood donor 

screening identifies one ZIKV-reactive donation in a geographic collection 
area, and local mosquito-borne transmission is possible.  A ZIKV-reactive 
donation is based on: 
 

• A donation in a reactive MP that is reactive following MP resolution 
testing by ID NAT, or  
 

• A donation that is reactive by ID NAT. 
 

We recommend that blood establishments that collect in the same geographic 
area develop a standard operating procedure (SOP) to communicate such 
ZIKV-reactive results with other blood establishments in that same 
geographic area and public health jurisdictions within 24 hours.   
 
i. If the ZIKV-reactive donation was collected in a county previously listed 

by CDC as being at increased risk for ZIKV transmission (e.g., Miami-
Dade County, Florida; Hidalgo County, Texas) 
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(https://www.cdc.gov/zika/areasatrisk.html), then local mosquito-borne 
transmission is presumed and the screening test result alone triggers the 
recommendation to switch to ID NAT.  

 
ii. If the ZIKV-reactive donation was collected in a geographic area that has 

not been listed as an area at increased risk for ZIKV transmission 
(https://www.cdc.gov/zika/areasatrisk.html), you may further assess the 
donor for possible ZIKV exposure outside the collection area within the 
30 days prior to the ZIKV-reactive donation.  Threshold conditions to 
trigger ID NAT are present if there is a ZIKV-reactive donation, unless it 
can be determined within 24 hours of the reactive test that the donor was 
exposed to ZIKV through an alternative ZIKV exposure rather than 
through local mosquito-borne ZIKV transmission within the geographic 
collection area.   

 
Risk factors that would support the determination of an alternative 
ZIKV exposure within the 30 days prior to the ZIKV-reactive donation 
include:   

 
• Travel outside the collection area to an area at risk for ZIKV 

transmission (https://wwwnc.cdc.gov/travel/page/world-map-
areas-with-zika). 

• Sexual contact with a partner with a travel-related ZIKV diagnosis 
or with a partner with a history of travel to or residence in an area 
at risk for ZIKV transmission 
(https://wwwnc.cdc.gov/travel/page/world-map-areas-with-zika) in 
the 3 months prior to the last sexual contact. 

 
You should also contact state or local health departments or other 
public health authorities, as appropriate, to determine whether there is 
an increased risk for ZIKV transmission in the collection area that has 
not yet been announced.   

 
b. Threshold conditions for triggering ID NAT are present even if there have 

been no ZIKV-reactive donations in the area when CDC or other public health 
authority announce that there is an increased risk for ZIKV transmission in a 
county, based on symptomatic disease cases, the presence of competent 
vectors, the likelihood of local mosquito-borne transmission, and other 
epidemiological information.  CDC provides information for blood and tissue 
collection centers on a dedicated webpage 
(https://www.cdc.gov/zika/areasatrisk.html). 

 
2. Convert from MP NAT to ID NAT screening as soon as feasible, but within 24 

hours of detection or notification of a ZIKV-reactive donation, or a public health 
notification that meets threshold conditions for triggering (see section IV.B.1 of 
this document).  

https://www.cdc.gov/zika/areasatrisk.html
https://www.cdc.gov/zika/areasatrisk.html
https://wwwnc.cdc.gov/travel/page/world-map-areas-with-zika
https://wwwnc.cdc.gov/travel/page/world-map-areas-with-zika
https://wwwnc.cdc.gov/travel/page/world-map-areas-with-zika
https://www.cdc.gov/zika/areasatrisk.html


Contains Nonbinding Recommendations 
 

11 

 
In the event of a ZIKV-reactive donation, you should convert to ID NAT within 
24 hours of obtaining the test result, or being notified of a test result by a different 
blood establishment, unless you have obtained adequate information to reasonably 
conclude that the donor’s infection may not have resulted from local mosquito-
borne transmission within the geographic collection area, because both of the 
following apply:   
 
a. The donor interview determines that infection most likely resulted from 

identified travel to areas at risk of ZIKV transmission, according to CDC 
(https://wwwnc.cdc.gov/travel/page/world-map-areas-with-zika), or through 
sexual contact with an individual with ZIKV or at risk for ZIKV infection 
because of travel or residence in an area at risk for ZIKV transmission; and 

 
b. The collection area has not been previously listed as an area with increased 

risk for ZIKV transmission, according to CDC 
(https://www.cdc.gov/zika/areasatrisk.html).  

 
3. Continue ID NAT until defined conditions are present to resume MP NAT (i.e., 

detrigger), as follows:  
 
a. If triggering is based on a ZIKV-reactive donation only, and you have 

obtained adequate information to reasonably conclude that the donor’s 
infection may not have resulted from local mosquito-borne transmission 
within the geographic collection area (see section IV.B.2. of this document), 
then ID NAT can be discontinued upon completion of the investigation and 
you may resume MP NAT.   

 
b. If triggering is based on ZIKV-reactive donation(s), and an alternative ZIKV 

exposure is not identified, or if local mosquito-borne ZIKV transmission is 
presumed in the geographic collection area, then continue ID NAT for at least 
14 days.  If there are no additional ZIKV-reactive donations in 14 days, and 
the CDC or state health department does not identify the collection area as an 
area at increased risk for ZIKV transmission, you may resume MP NAT.   

 
c. If CDC or other public health authority, such as a state or local health 

department, determines that a county or county equivalent is at increased risk 
for ZIKV transmission, you should continue ID NAT for as long as the area is 
identified by the CDC or other public health authority as being at increased 
risk. You may resume MP NAT when CDC or other public health authority 
makes the determination that the area is no longer considered at increased 
risk, as long as there have been no reactive donations in the defined 
geographic collection areas for at least 14 consecutive days.   

 
 

https://wwwnc.cdc.gov/travel/page/world-map-areas-with-zika
https://www.cdc.gov/zika/areasatrisk.html
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C. Donor and Product Management 
 

1. If you perform screening using MP NAT, you may release all units whose test 
samples comprise a non-reactive minipool, provided all other donation suitability 
requirements are met (21 CFR 630.30).   

 
2. We recommend that you resolve a NAT-reactive minipool using ID NAT to test 

each specimen in the minipool to identify the unit(s) that led to the reactivity of 
the minipool, according to manufacturer’s instructions in the package insert (21 
CFR 606.65(e)).  You should manage the donor and the individual donation based 
on the ID NAT results, as further described below. 

 
a. You may release ID NAT non-reactive donations provided all other 

donation suitability requirements are met (21 CFR 630.30). 
 

b. If an individual donation tests ID NAT reactive for ZIKV, you must not 
distribute or use the donation unless an exception exists (21 CFR 
610.40(h)).5   

 
Note:  Laboratory controls procedures must make adequate provision for 
“monitoring the reliability, accuracy, precision and performance of laboratory test 
procedures and instruments” (21 CFR 606.140(b)).  You must conduct and record 
a thorough investigation of any unexplained testing discrepancy (21 CFR 
606.100(c)), for example, when the frequency of unresolved minipools exceeds 
the threshold defined in your laboratory control procedures, when possible 
laboratory contamination of negative donor samples with positive samples is 
suspected, or when discrepant test results suggest the possibility of low-level 
ZIKV viremia in donor sample(s).  The investigation should attempt to determine 
the cause of the initial reactivity of the unresolved minipool.  If all individual 
donations comprising a NAT-reactive minipool are non-reactive by ID NAT, you 
may release all individual donations based on the ID NAT result, after conducting 
an appropriate investigation of an unexplained discrepancy. 
 

3. You must defer a donor who tests ID NAT reactive for ZIKV and notify the donor 
of the deferral (21 CFR 610.41(a) and 630.40).  You must defer the donor for 120 
days6 from the date of the reactive test or from the date of resolution of ZIKV 
symptoms, whichever timeframe is longer (21 CFR 630.35(a)).  Deferred donors 
must be counseled about the possible medical significance of the results (21 CFR 
630.40(b)).  

 

                                                 
5 This requirement applies to all donations that test ID NAT reactive for ZIKV, including those that have been 
pathogen-reduced.  
6 A deferral period of 120 days is required until more data become available on the duration of the viremic period 
and virus transmissibility. 
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4. Further testing to obtain additional information about the donor’s infection status 
or as part of the epidemiological investigation should be considered by the 
responsible physician.  Additional testing on the index donation using the same or 
different FDA-licensed ZIKV NAT screening assay, an investigational ZIKV 
NAT test, or serological tests for ZIKV antibodies may be of value in donor 
counseling. 

 
5. We recommend that you quarantine and retrieve in-date blood and blood 

components collected from a donor in the 120 days prior to the donation that is ID 
NAT reactive.  Additionally, if such blood components were transfused, we 
recommend that you encourage consignees to have a discussion with the 
recipient’s physician of record about possible transfusion-transmitted ZIKV.   

 
6. Blood establishments may exercise discretion concerning disposition of blood 

components that were tested by MP NAT and were collected in a geographic area 
that is later identified with increased risk for ZIKV transmission.  The responsible 
physician should determine whether to quarantine undistributed, in-date blood 
components tested by MP NAT or take other corrective actions and whether to 
retrieve and quarantine such distributed blood products so that they will not be 
transfused.  

 
D. Labeling of Whole Blood and Blood Components Intended for Transfusion  

 
Under 21 CFR 606.122(h), the circular of information must include the names and results 
of all tests performed when necessary for safe and effective use.  You must update your 
circular of information to include the non-reactive test result using a FDA-licensed test 
for ZIKV (21 CFR 606.122(h)).   

 
 

 IMPLEMENTATION 
 

1. We consider the implementation of the recommendations in this guidance without 
modification and in their entirety to be a minor change.  Licensed blood 
establishments must report this change to FDA in the annual report under 21 CFR 
601.12(d), noting the date the method or process was implemented.   

 
2. We consider the implementation of an MP NAT screening strategy different from the 

one described in this guidance to be a major change.  Therefore, licensed blood 
establishments must submit a Prior Approval Supplement (PAS) to FDA under 21 
CFR 601.12(b).  We recommend the supplement include the following:  

 
a. Form FDA 356h “Application to Market a New Drug, Biologic or an 

Antibiotic Drug for Human Use” which may be obtained at 
http://www.fda.gov/AboutFDA/ReportsManualsForms/Forms/default.htm.  

b. A cover letter describing the request and the contents of the submission.  
c. A written SOP describing the testing algorithm or process.  

http://www.fda.gov/AboutFDA/ReportsManualsForms/Forms/default.htm
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Revised Recommendations for Reducing the Risk of Zika Virus Transmission by Blood and Blood Components





Guidance for Industry 





This guidance represents the current thinking of the Food and Drug Administration (FDA or Agency) on this topic.  It does not establish any rights for any person and is not binding on FDA or the public.  You can use an alternative approach if it satisfies the requirements of the applicable statutes and regulations.  To discuss an alternative approach, contact the FDA staff responsible for this guidance as listed on the title page.





INTRODUCTION



We, FDA, are providing you, blood establishments that collect Whole Blood and blood components, with revised recommendations to reduce the risk of transmission of Zika virus (ZIKV) by Whole Blood and blood components.  In August 2016, FDA recognized ZIKV as a relevant transfusion-transmitted infection (RTTI) under Title 21 of the Code of Federal Regulations (CFR) Part 630.  The recommendations contained in this guidance apply to the collection of Whole Blood and blood components.  This guidance does not apply to the collection of Source Plasma.[footnoteRef:1]  [1:  Source Plasma is used for further manufacture of plasma-derived products.  Viral inactivation and removal methods that are currently used to clear viruses in the manufacturing process for plasma-derived products are sufficient to reduce the risk of the transmission of ZIKV.] 




This guidance document supersedes the guidance document of the same title dated August 2016.  



FDA’s guidance documents, including this guidance, do not establish legally enforceable responsibilities.  Instead, guidances describe the FDA’s current thinking on a topic and should be viewed only as recommendations, unless specific regulatory or statutory requirements are cited.  The use of the word should in FDA’s guidances means that something is suggested or recommended, but not required.





BACKGROUND



ZIKV Epidemiology and Clinical Features



ZIKV is an enveloped, single-stranded RNA arbovirus in the Flaviviridae family (genus Flavivirus), closely related to dengue virus (DENV) and West Nile virus (WNV).  Like DENV and chikungunya virus (CHIKV), ZIKV is primarily transmitted by Aedes mosquitoes, most commonly Aedes aegypti (Ref. 1).  In recent years, ZIKV has caused outbreaks on Yap Island, Micronesia in 2007, French Polynesia in 2013-2014, and the Americas in 2015, causing the largest outbreaks in Brazil and Colombia in 2016 and expanding to affect at least 91 countries in 2018 (Refs. 1-3).  The first local mosquito-borne transmission of ZIKV in the United States (U.S.) was reported from Puerto Rico in December 2015, and soon thereafter local mosquito-borne transmission was also reported in American Samoa and the U.S. Virgin Islands (Refs. 2-4).  Subsequently, in the continental U.S., local mosquito-borne transmission of ZIKV was reported in Florida in July 2016 and in Texas in November 2016 (Refs. 5, 6).  Although there are currently no areas of increased risk for ZIKV transmission in the U.S. states (as of June 2018), the possibility of reintroduction or geographic spread of ZIKV by infected individuals exists in states and territories where Aedes aegypti, and possibly Aedes albopictus mosquitoes are present (Refs. 7, 8).  Puerto Rico is still an area of ZIKV transmission risk in 2018, according to the Centers for Disease Control and Prevention (CDC) at the time of this writing (Ref. 3).  An estimated 13% of the population of Puerto Rico was infected during the 2016 outbreak (Ref. 9).  In addition to vector-borne disease, ZIKV infection was documented during the outbreaks to occur through other routes of exposure, including perinatal, intrauterine, sexual, laboratory-acquired and blood-borne transmission (Refs. 6, 10-17). 



Most people infected with ZIKV are asymptomatic or have only mild symptoms such as fever, maculopapular rash, headache, arthralgia, and conjunctivitis that last up to a week (Ref. 1).  However, ZIKV infection can occasionally be associated with Guillain-Barré syndrome and severe neurological complications (Ref. 18).  ZIKV infection during pregnancy can cause microcephaly, severe congenital defects, and infant death (Refs. 1, 19, 20).  ZIKV may be detected in serum or plasma for 1-2 weeks after infection and has been detected for longer periods of time in Whole Blood, red blood cells (RBCs), semen, and urine (Refs. 21-23).  In a study of 150 ZIKV infected individuals in Puerto Rico, the median values for ZIKV RNA persistence were 11-17 days in serum; 6-10 days in urine; and 28-41 days in semen (Ref. 21).  More than 60% of men with symptomatic ZIKV infection had detectable ZIKV RNA in their semen during the first 30 days of onset of illness, with the longest recorded duration of 281 days in one man; however, infectious virus appears to only be present for a few weeks after the onset of illness (Ref. 22).  ZIKV RNA persists in RBCs and Whole Blood for several months following clearance in plasma and other body fluids (Ref. 23).

 

ZIKV Epidemiology Since the 2016 Outbreaks in the U.S.



The number of ZIKV disease cases in the U.S. has decreased considerably compared to 2016, the year during which ArboNET recorded over 5,000 cases in the states and over 36,500 cases in the U.S. territories (Ref. 6).  In 2017, U.S. states reported 451 symptomatic ZIKV disease cases (436 cases in travelers returning from affected areas; 7 cases acquired through presumed local mosquito-borne transmission in Florida (n=2) and Texas (n=5); and 8 cases through other routes, including sexual transmission (n=7) and laboratory transmission (n=1), based on provisional data as of June 6, 2018).  New York, Florida, Texas and California have had the highest number of ZIKV cases related to travel each year, accounting for over half of all symptomatic clinical cases in U.S. states.  In 2017, U.S. territories reported 666 ZIKV disease cases (665 cases acquired through presumed local mosquito-borne transmission; 1 case in a traveler returning from an affected area) based on provisional data as of June 6, 2018. (Ref. 6).  



ZIKV Transfusion Transmission



During recent epidemics, asymptomatic infection of blood donors has been documented, and transfusion-transmission of ZIKV has occurred.  In the ZIKV outbreak in French Polynesia in 2013-2014, 2.8% of blood donors tested RNA positive by nucleic acid testing (NAT) (Refs. 16, 17).  Media outlets reported the first cases of transfusion-transmitted ZIKV in Brazil in December 2015; subsequently, peer-reviewed articles described three cases of probable ZIKV transfusion transmission in Brazil from two donors who reported symptoms a few days after donating blood and whose retained serum samples subsequently were tested and found positive for ZIKV RNA (Refs. 13-16).  During the French Polynesian outbreak, a retrospective study identified 30 ZIKV RNA-reactive blood components that were transfused to 26 recipients, with follow-up completed on 12 of the patients (Ref. 17).  None of the transfusion recipients in this report or other published cases to date developed ZIKV-related symptoms after transfusion.  However, the risk of transfusion-transmitted ZIKV is still relevant, considering the potential serious risk to fetuses and neonates.  Additionally, there is concern about potential secondary exposure of the sexual partners of transfusion recipients if ZIKV enters the blood supply. 



FDA Policies to Address ZIKV Transfusion Risk in 2016



Because of the rapid spread of ZIKV in the Americas and reports of transfusion transmission, FDA issued guidance in February 2016, with recommendations specific to areas with or without active (local, mosquito-borne) transmission of ZIKV (Ref. 24).  For areas without active transmission, FDA recommended deferral of donors who reported a diagnosis of ZIKV infection, traveled to areas with active ZIKV transmission, or had sexual contact with men diagnosed with ZIKV or with men at risk through travel or residence.  For areas with active transmission, FDA recommended discontinuing local blood collections and obtaining blood components from unaffected areas of the U.S., unless the establishment implemented investigational individual donation nucleic acid testing (ID NAT) or FDA-approved pathogen reduction technology for indicated components (i.e., platelets and plasma).  Beginning in March 2016, Puerto Rico obtained blood and blood components from unaffected areas of the continental U.S.  Subsequently, in April 2016, blood establishments in Puerto Rico initiated testing under an Investigational New Drug Application (IND) using the cobas ID NAT Zika test (Roche Molecular Systems, Inc.) (Refs. 25, 26). 

With the possibility of sexual transmission of ZIKV over a prolonged period, and the first local mosquito-borne cases of ZIKV reported in Florida in July 2016, FDA recognized the potential for rapid spread of ZIKV in the U.S.  Moreover, the significant delays in reporting ZIKV symptomatic disease cases rendered travel deferrals ineffective and impractical.  Therefore, in August 2016, FDA recognized ZIKV as a transfusion-transmitted infection (TTI) under 21 CFR 630.3(l) and as an RTTI under 21 CFR 630.3(h) (Ref. 27).  This determination was based on the severity of the disease, risk of transfusion-transmission by blood and blood components, the availability of appropriate screening measures including investigational screening tests for ZIKV and significant incidence and prevalence affecting the potential donor population.  At that time, there were over 8,000 cases of locally-acquired ZIKV infection in Puerto Rico and other U.S. territories; 2,245 travel-associated cases in U.S. states; and 14 local mosquito-borne cases in Florida (Ref. 27).  In the face of this urgent and evolving situation, the uncertain course of the epidemic, and the potentially severe consequences of ZIKV infection, FDA issued revised guidance in August 2016 recommending nationwide and territorial implementation of ID NAT on all blood donations (universal ID NAT) or pathogen reduction for indicated blood components (i.e., platelets and plasma) using a risk-based phased approach for implementation in the U.S. and its territories (Ref. 27).  



Blood Products Advisory Committee on ZIKV Blood Donor Screening Alternatives



Universal ID NAT effectively intercepted potentially infectious units from asymptomatic blood donors.  From the outset, FDA acknowledged the need to continue to evaluate changes in ZIKV epidemiology and the ongoing experience with ID NAT blood donation screening to inform changes to policy.  On December 1, 2017, the Blood Products Advisory Committee (BPAC or committee) reviewed the available data on ZIKV blood donor screening and the evolving epidemiology in the U.S., and discussed alternatives to universal ID NAT to provide an adequate and appropriate safeguard against the current and future risk of ZIKV transmission through blood transfusion (Ref. 28).  The BPAC unanimously determined that the incidence and prevalence of ZIKV did not support continued universal ID NAT in the U.S. or its territories (Ref. 28).  However, the committee was also unanimous in its recommendation that blood establishments should not stop testing for ZIKV in the U.S. and its territories.  A majority of the committee members supported the use of MP NAT year-round in all U.S. states and territories, with defined criteria to switch to ID NAT when local mosquito-borne ZIKV transmission is suspected or documented in a state or defined geographic collection area.  The committee generally agreed that other donor screening options were not feasible or acceptable, such as using ID NAT to test donors who report possible exposure to ZIKV through travel or sexual contact or providing ID NAT-negative blood components to selected patients based on clinical indications (e.g., pregnant women, intrauterine transfusion, neonates). 



Experience with ZIKV ID NAT Blood Donation Screening in the U.S. 



In April 2016, blood establishments in Puerto Rico implemented ID NAT under IND using the investigational cobas Zika test (Roche Molecular Systems, Inc.) (Refs. 25, 26, 29).  The prevalence of donations reactive for ZIKV RNA peaked at 1.8% in July 2016 (Refs. 25, 26). 






· From April 3, 2016 to October 7, 2017, a total of 111,808 blood donations were tested with cobas Zika (Ref. 28).  Overall, 356 of 369 initially reactive donations were confirmed positive (356/111,808 = 0.32% or ~1 in 314 donations), either on the index donation (n=347) or follow-up sample (n=9), based on ID NAT repeat reactivity, positive alternative NAT, or positive IgM results.  (Ref. 28).  All confirmed-positive donations were also tested after diluting the index sample 1:6 with Zika-negative plasma.  Retesting these simulated minipools created by dilution using the investigational NAT detected 251 of the 356 (71%) confirmed-positive donations.  



Blood centers in U.S. states implemented ID NAT under IND in phases in 2016, using the investigational cobas Zika (Roche Molecular Systems, Inc.) or the investigational Procleix Zika Virus Assay (Grifols Diagnostic Solutions, Inc.) (Refs. 29-33). 



· From May 23, 2016 to October 7, 2017, a total of 4,341,770 blood donations were tested by investigational ID NAT with cobas Zika (Ref. 28).  Overall, 29 of 100 initially reactive donations were confirmed positive (29/4,341,770 = 0.0007% or ~1 in 150,000 donations), either on the index donation (n=28) or follow-up testing (n=1) (Ref. 28).  Confirmed-positive donations were also tested after diluting the index sample 1:6 with Zika-negative plasma.  Retesting in simulated minipools (1:6) by the investigational NAT detected 11 of the 28 (39%) confirmed-positive donations. 

· From June 20, 2016 to November 18, 2017, a total of 8,867,530 donations were tested by investigational ID NAT, and 392,256 donations were tested in 24,516 minipools comprising 16 donations each, with Procleix Zika Virus Assay (Ref. 28).  Overall, 25 of 376 initially reactive ID NAT donations were confirmed positive by subsequent testing (25/8,867,530 = 0.0003% or ~1 in 355,000 donations). No reactive donations were identified by minipool (MP) NAT screening. 





DISCUSSION



1. FDA’s Risk Assessment of MP NAT Strategy for ZIKV



Taking into account the BPAC discussion and recommendations, FDA further evaluated the use of universal MP NAT screening as an alternative to universal ID NAT.  An MP NAT strategy identifies certain conditions which, when present, would trigger the recommendation to convert to ID NAT when local mosquito-borne ZIKV transmission is presumed in the collection area, to provide an adequate and appropriate safeguard against the current and future risk of ZIKV transmission through blood transfusion.  The results of FDA’s computational model, described below, support the use of MP NAT as a strategy to adequately and appropriately detect early infections in an outbreak, while reducing the burden of ID NAT testing.  

 

An MP NAT screening strategy is feasible because ZIKV infections are characterized by high levels of viremia within hours of infection, which is still detectable after dilution in minipool testing of multiple donations (Refs. 34, 35).  In the first month of blood donation testing in Puerto Rico at the outset of the 2016 outbreak, 11 of 12 (90%) ID NAT-reactive donations were positive upon 1:6 dilution to simulate minipools of 6 donations (MP6), with the first reactive MP6 donation detected on the first day of testing (Ref. 28). 



FDA’s computational model simulated a future outbreak and mathematically determined the likelihood of detecting or missing ZIKV-reactive donations by MP NAT compared to ID NAT.  The model used data on screened donations in Puerto Rico in 2016 and included only ID NAT reactive donations having negative IgM and IgG results, which reflect infections at the beginning of the outbreak in a susceptible donor population.  The model calculated the time (since infection) to be detected by antibody tests, candidate MP NAT assays and ID NAT, based on the analytical lower detection limit of the assays and the reported doubling time of ZIKV RNA in the blood of infected macaques (Refs. 34-36).  The differential sensitivity of MP NAT tests was estimated based on sensitivity of an ID NAT and dilution factors of ZIKV RNA in minipools of 6 (MP6) or 16 (MP16) donations. We assumed the infection times of reported ID NAT positive/IgG negative/IgM negative cases were evenly distributed within a range detectable by ID NAT but not by antibody tests. In each simulation, the model randomly selected the infection time for each reactive donation from that range and determined whether it is detectable by MP6 or MP16.  The model estimated about 8.5% (2.5-95 percentile, 0.01, 26.67) and 13% (2.5-95 percentile, 0.01, 32.49) ID NAT positive cases reported in Puerto Rico would be missed by MP6 and MP16, respectively.  The model determined that, at the beginning of an outbreak, the overall probability that a candidate MP NAT would detect the first ID NAT reactive unit in an outbreak is about 90%.  Specifically, MP6 yields a probability of detecting the first ID NAT-reactive unit of 92% (2.5-95 percentile, 73%-99%); MP16 screening predicted a probability of 87% (2.5-95 percentile, 68%-99%).  



Public Health ZIKV Surveillance and Other Considerations 



During a potential future outbreak, CDC or state or local health departments might identify the first case of Zika infection before MP NAT screening identifies a ZIKV-reactive, asymptomatic blood donor in the community (Ref. 37).  Consequently, we are also recommending switching from MP NAT to ID NAT, even in the absence of ZIKV-reactive donations, when CDC or state or local health departments identify an area at increased risk for ZIKV transmission that affects a defined geographic collection area. 






For example, CDC has previously identified the following areas to be at increased risk for ZIKV transmission during defined periods in 2016-18 (https://www.cdc.gov/zika/areasatrisk.html): 



· Hidalgo County, Texas – From September 1, 2017 – February 7, 2018.

· Cameron County, Texas – From December 9, 2016 – August 29, 2017.

· Miami-Dade County, Florida – From July 29, 2016 – June 2, 2017.

· Palm Beach County, Florida – From August 24, 2016 – November 2, 2016.



FDA recognizes that blood establishments, CDC, and state or local health departments work collaboratively to assess the potential for increased risk of ZIKV transmission in a county based on blood donation screening, public health surveillance and other epidemiologic information (https://www.cdc.gov/zika/areasatrisk.html).  A known limitation in designating risk areas based on ZIKV case reporting, or other surveillance data, is that it is subject to unavoidable delays, such that a transmission risk may be present for many weeks in a geographic area before complete information is available and a notification posted.  The use of MP NAT screening of blood donations in conjunction with available surveillance data from other sources likely mitigates the risk of such delayed recognition of increased risk for ZIKV transmission in areas that potentially affect blood donors.

As an alternative to testing, blood establishments may use FDA-approved pathogen reduction technology for indicated blood components (i.e. platelets and plasma) to reduce the risk of ZIKV transmission by blood and blood components (21 CFR 610.40(a)(3)(ii)(B)).  Published studies support the effectiveness of pathogen reduction methods against ZIKV for plasma (Refs. 38, 39) and platelets (Refs. 40, 41).



FDA is not recommending predonation assessment for ZIKV risk factors, such as possible exposure to ZIKV through travel or sexual contact, because:



· This approach is inherently inadequate in this situation when sensitive testing strategies are available to protect the blood supply.

· Most infected persons and their sexual partners are unaware of their risk, because the infection is usually asymptomatic (Ref. 1).

· Geographic-based criteria to identify at-risk donors for ID NAT may not be effective given the unavoidable delays in ZIKV case reporting and designation of risk areas.  

· Extensive and dynamic travel deferrals are complicated to track and result in large numbers of deferred donors that could disrupt the supply and potentially cause local shortages.

Therefore, to provide for appropriate donor screening and testing for this RTTI, the Director of the Center for Biologics Evaluation and Research is providing an alternative procedure (i.e., testing, as described in section IV of this document) under 21 CFR 640.120(b) to the provisions in 21 CFR 630.10 that require blood establishments to 


assess donors for risk factors of ZIKV, in particular travel to or residence in an area endemic or at risk for ZIKV, to allow blood establishments to collect blood or blood components without first assessing donors for specific risk factors for ZIKV.[footnoteRef:2]    [2:  Although predonation assessment of donors for ZIKV risk factors is not recommended for donation of blood and blood components because appropriate testing strategies are available, it is recommended for donors of human cells, tissues, or cellular or tissue-based products (HCT/Ps) (Ref.42).  This is because Zika virus persists in HCT/Ps, in particular, semen, umbilical cord blood or other gestational tissues, for longer periods of time when ZIKV RNA is no longer detectable in plasma (Refs. 21, 22, 42).] 






RECOMMENDATIONS



The following recommendations are intended to reduce the risk of ZIKV transmission through the transfusion of blood and blood components.  The recommendations apply to the collection of all Whole Blood and blood components[footnoteRef:3] in the U.S. and its territories.  If, based upon the available scientific evidence, the risk of ZIKV transmission by blood and blood components significantly changes, FDA may update these recommendations as warranted.  In making this determination, FDA intends to consider available epidemiologic and other scientific evidence. [3:  The recommendations do not apply to the collection of Source Plasma.  Viral inactivation and removal methods that are currently used to clear viruses in the manufacturing process for plasma-derived products are sufficient to reduce the risk of the transmission of ZIKV.] 




1. Testing or Pathogen Reduction



To comply with the requirements in 21 CFR 610.40(a)(3), you must:  



1. Test all donations collected in the U.S. and its territories with a licensed NAT for ZIKV, using either MP NAT or ID NAT[footnoteRef:4] according to the manufacturer’s instructions in the package insert.  In general, you may use either MP NAT or ID NAT for screening, but we recommend that you use ID NAT when certain threshold conditions are present based on: (a) detection or notification of a ZIKV-reactive donation in a defined geographic collection area, or (b) notification by CDC or other public health authority, such as a state or local health department, of areas at increased risk for ZIKV transmission in a collection area, even in the absence of ZIKV-reactive donations (See section IV.B.1. of this document);  [4:  Blood establishments must use a licensed donor screening test for ZIKV (21 CFR 610.40(b)).  Blood establishments that are participating in a clinical trial and testing for ZIKV using an unlicensed test may continue in the clinical trial but must also begin to test for ZIKV using FDA-licensed tests (21 CFR 610.40(b)).  ] 




OR



2. 	Collect and prepare blood components using pathogen reduction technology with an FDA-approved pathogen reduction device according to the manufacturer’s instructions for the device.  Currently pathogen reduction technology is approved for use with platelets and plasma.  If an FDA-approved pathogen reduction device 




becomes available for Whole Blood or RBCs, you may implement pathogen reduction technology for such products rather than testing the donations as described in section IV.A.1. of this document (21 CFR 610.40(a)(3)(ii)(B)).  



You do not need to provide donor educational material and screen donors for ZIKV risk factors, such as travel history, because of the alternative procedure under 21 CFR 640.120(b) to the provisions in 21 CFR 630.10, which is provided for in this document.  



Under 21 CFR 630.10(a), if a donor volunteers a recent history of ZIKV infection, you must not collect blood or blood components from that individual.  We recommend that you defer such a donor for 120 days after a positive viral test or the resolution of symptoms, whichever timeframe is longer (21 CFR 630.35(a)).



Recommendations Regarding Switch between MP NAT and ID NAT when Threshold Conditions to Trigger or Detrigger are Present



If you perform MP NAT for ZIKV, we recommend that you convert from MP NAT to ID NAT when certain threshold conditions are present in a defined geographic collection area.  A geographic collection area could be defined as a zip code, county or county equivalent (e.g., parish, borough), or group of counties, among other possibilities.  



1. Determine if the following threshold conditions are present for ID NAT triggering:  (a) blood donor screening and detection or notification of a ZIKV-reactive donation in a defined geographic collection area; or (b) CDC or other public health authority (such as a state or local health department) notification of an increased risk for ZIKV transmission in a county or county equivalent, even in the absence of ZIKV-reactive donations. 



a. Threshold conditions for triggering ID NAT are present when blood donor screening identifies one ZIKV-reactive donation in a geographic collection area, and local mosquito-borne transmission is possible.  A ZIKV-reactive donation is based on:



· A donation in a reactive MP that is reactive following MP resolution testing by ID NAT, or 



· A donation that is reactive by ID NAT.



We recommend that blood establishments that collect in the same geographic area develop a standard operating procedure (SOP) to communicate such ZIKV-reactive results with other blood establishments in that same geographic area and public health jurisdictions within 24 hours.  



i. If the ZIKV-reactive donation was collected in a county previously listed by CDC as being at increased risk for ZIKV transmission (e.g., Miami-Dade County, Florida; Hidalgo County, Texas) (https://www.cdc.gov/zika/areasatrisk.html), then local mosquito-borne transmission is presumed and the screening test result alone triggers the recommendation to switch to ID NAT. 



ii. If the ZIKV-reactive donation was collected in a geographic area that has not been listed as an area at increased risk for ZIKV transmission (https://www.cdc.gov/zika/areasatrisk.html), you may further assess the donor for possible ZIKV exposure outside the collection area within the 30 days prior to the ZIKV-reactive donation.  Threshold conditions to trigger ID NAT are present if there is a ZIKV-reactive donation, unless it can be determined within 24 hours of the reactive test that the donor was exposed to ZIKV through an alternative ZIKV exposure rather than through local mosquito-borne ZIKV transmission within the geographic collection area.  



Risk factors that would support the determination of an alternative ZIKV exposure within the 30 days prior to the ZIKV-reactive donation include:  



· Travel outside the collection area to an area at risk for ZIKV transmission (https://wwwnc.cdc.gov/travel/page/world-map-areas-with-zika).

· Sexual contact with a partner with a travel-related ZIKV diagnosis or with a partner with a history of travel to or residence in an area at risk for ZIKV transmission (https://wwwnc.cdc.gov/travel/page/world-map-areas-with-zika) in the 3 months prior to the last sexual contact.



You should also contact state or local health departments or other public health authorities, as appropriate, to determine whether there is an increased risk for ZIKV transmission in the collection area that has not yet been announced.  



b.	Threshold conditions for triggering ID NAT are present even if there have been no ZIKV-reactive donations in the area when CDC or other public health authority announce that there is an increased risk for ZIKV transmission in a county, based on symptomatic disease cases, the presence of competent vectors, the likelihood of local mosquito-borne transmission, and other epidemiological information.  CDC provides information for blood and tissue collection centers on a dedicated webpage (https://www.cdc.gov/zika/areasatrisk.html).



2. Convert from MP NAT to ID NAT screening as soon as feasible, but within 24 hours of detection or notification of a ZIKV-reactive donation, or a public health notification that meets threshold conditions for triggering (see section IV.B.1 of this document). 



In the event of a ZIKV-reactive donation, you should convert to ID NAT within 24 hours of obtaining the test result, or being notified of a test result by a different blood establishment, unless you have obtained adequate information to reasonably conclude that the donor’s infection may not have resulted from local mosquito-borne transmission within the geographic collection area, because both of the following apply:  



a. The donor interview determines that infection most likely resulted from identified travel to areas at risk of ZIKV transmission, according to CDC (https://wwwnc.cdc.gov/travel/page/world-map-areas-with-zika), or through sexual contact with an individual with ZIKV or at risk for ZIKV infection because of travel or residence in an area at risk for ZIKV transmission; and



b. The collection area has not been previously listed as an area with increased risk for ZIKV transmission, according to CDC (https://www.cdc.gov/zika/areasatrisk.html). 



3. Continue ID NAT until defined conditions are present to resume MP NAT (i.e., detrigger), as follows: 



a. If triggering is based on a ZIKV-reactive donation only, and you have obtained adequate information to reasonably conclude that the donor’s infection may not have resulted from local mosquito-borne transmission within the geographic collection area (see section IV.B.2. of this document), then ID NAT can be discontinued upon completion of the investigation and you may resume MP NAT.  



b. If triggering is based on ZIKV-reactive donation(s), and an alternative ZIKV exposure is not identified, or if local mosquito-borne ZIKV transmission is presumed in the geographic collection area, then continue ID NAT for at least 14 days.  If there are no additional ZIKV-reactive donations in 14 days, and the CDC or state health department does not identify the collection area as an area at increased risk for ZIKV transmission, you may resume MP NAT.  



c. If CDC or other public health authority, such as a state or local health department, determines that a county or county equivalent is at increased risk for ZIKV transmission, you should continue ID NAT for as long as the area is identified by the CDC or other public health authority as being at increased risk. You may resume MP NAT when CDC or other public health authority makes the determination that the area is no longer considered at increased risk, as long as there have been no reactive donations in the defined geographic collection areas for at least 14 consecutive days.  






Donor and Product Management



1. If you perform screening using MP NAT, you may release all units whose test samples comprise a non-reactive minipool, provided all other donation suitability requirements are met (21 CFR 630.30).  



2. We recommend that you resolve a NAT-reactive minipool using ID NAT to test each specimen in the minipool to identify the unit(s) that led to the reactivity of the minipool, according to manufacturer’s instructions in the package insert (21 CFR 606.65(e)).  You should manage the donor and the individual donation based on the ID NAT results, as further described below.



a. You may release ID NAT non-reactive donations provided all other donation suitability requirements are met (21 CFR 630.30).



b. If an individual donation tests ID NAT reactive for ZIKV, you must not distribute or use the donation unless an exception exists (21 CFR 610.40(h)).[footnoteRef:5]   [5:  This requirement applies to all donations that test ID NAT reactive for ZIKV, including those that have been pathogen-reduced. ] 




Note:  Laboratory controls procedures must make adequate provision for “monitoring the reliability, accuracy, precision and performance of laboratory test procedures and instruments” (21 CFR 606.140(b)).  You must conduct and record a thorough investigation of any unexplained testing discrepancy (21 CFR 606.100(c)), for example, when the frequency of unresolved minipools exceeds the threshold defined in your laboratory control procedures, when possible laboratory contamination of negative donor samples with positive samples is suspected, or when discrepant test results suggest the possibility of low-level ZIKV viremia in donor sample(s).  The investigation should attempt to determine the cause of the initial reactivity of the unresolved minipool.  If all individual donations comprising a NAT-reactive minipool are non-reactive by ID NAT, you may release all individual donations based on the ID NAT result, after conducting an appropriate investigation of an unexplained discrepancy.



3. You must defer a donor who tests ID NAT reactive for ZIKV and notify the donor of the deferral (21 CFR 610.41(a) and 630.40).  You must defer the donor for 120 days[footnoteRef:6] from the date of the reactive test or from the date of resolution of ZIKV symptoms, whichever timeframe is longer (21 CFR 630.35(a)).  Deferred donors must be counseled about the possible medical significance of the results (21 CFR 630.40(b)).  [6:  A deferral period of 120 days is required until more data become available on the duration of the viremic period and virus transmissibility.] 




4. 
Further testing to obtain additional information about the donor’s infection status or as part of the epidemiological investigation should be considered by the responsible physician.  Additional testing on the index donation using the same or different FDA-licensed ZIKV NAT screening assay, an investigational ZIKV NAT test, or serological tests for ZIKV antibodies may be of value in donor counseling.



5. We recommend that you quarantine and retrieve in-date blood and blood components collected from a donor in the 120 days prior to the donation that is ID NAT reactive.  Additionally, if such blood components were transfused, we recommend that you encourage consignees to have a discussion with the recipient’s physician of record about possible transfusion-transmitted ZIKV.  



6. Blood establishments may exercise discretion concerning disposition of blood components that were tested by MP NAT and were collected in a geographic area that is later identified with increased risk for ZIKV transmission.  The responsible physician should determine whether to quarantine undistributed, in-date blood components tested by MP NAT or take other corrective actions and whether to retrieve and quarantine such distributed blood products so that they will not be transfused. 



Labeling of Whole Blood and Blood Components Intended for Transfusion 



Under 21 CFR 606.122(h), the circular of information must include the names and results of all tests performed when necessary for safe and effective use.  You must update your circular of information to include the non-reactive test result using a FDA-licensed test for ZIKV (21 CFR 606.122(h)).  





IMPLEMENTATION



1. We consider the implementation of the recommendations in this guidance without modification and in their entirety to be a minor change.  Licensed blood establishments must report this change to FDA in the annual report under 21 CFR 601.12(d), noting the date the method or process was implemented.  



2. We consider the implementation of an MP NAT screening strategy different from the one described in this guidance to be a major change.  Therefore, licensed blood establishments must submit a Prior Approval Supplement (PAS) to FDA under 21 CFR 601.12(b).  We recommend the supplement include the following: 



a. Form FDA 356h “Application to Market a New Drug, Biologic or an Antibiotic Drug for Human Use” which may be obtained at http://www.fda.gov/AboutFDA/ReportsManualsForms/Forms/default.htm. 

b. A cover letter describing the request and the contents of the submission. 

c. A written SOP describing the testing algorithm or process. 
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