Persistence of Zika in Red Blood Cells, Plasma and Other Compartments
Documentation for Public Use Data files
Zika virus (ZIKV) is a mosquito-borne arbovirus that can also be transmitted congenitally and
through transfusion and sexual contact. It was first identified in the Zika forest in Uganda in the
1950’s. More recently, it spread to Malaysia and Indonesia, then to Micronesia, French
Polynesia and, in 2014 to Brazil. Although asymptomatic or mildly symptomatic in most cases,
ZIKV can cause Guillain-Barré syndrome and infection during pregnancy has been associated
with intrauterine fetal death and congenital Zika syndrome. The goal of this study was to
characterize viral persistence and immune responses to Zika infection following acute infection.
This information is needed to inform blood donor and diagnostic testing policies and understand
the natural history of ZIKV infection.
In this study, which was supported with funds from the Recipient Epidemiology and Donor
Evaluation Study-III (REDS-III), blood donors in Puerto Rico and Florida were screened with
nucleic acid testing to identify individual infected with Zika. Infected donors were invited to
participate in a one-year follow-up study to document viral dynamics and immune response to
infection. Eight study visits, including the enrollment or index visit, were planned, with follow-up
visits taking place at 1, 2, 6, 12, 24, 36 and 52 weeks after enrollment. At each visit, samples of
blood, urine and saliva were obtained from the participant. Semen was collected at some visits
from male donors but collection was less complete than collection of other sample types. Viral
load in plasma, red blood cells, whole blood, PBMCs, urine and saliva and was measured by
quantitative PCR for zika RNA (Musso et al. 2017; Stone et al. 2017). Eight replicates of each
sample of plasma, two of whole blood and two of urine were tested by transcription mediated
amplification (TMA) using an assay from Grifols (Williamson et al. 2017). TMA results are
reported as the number and percentage positive for each sample type in each sample.
Antibody titers were measured for Zika IgM and IgG using a modified ELISA developed by the
CDC (Galel et al. 2017; Williamson et al. 2017). Cases of previous dengue infection were
identified using the InBios Detect IgG ELISA. The results are listed as VRI_dengue_IgG in the
data file. The file also includes a consensus dengue IgG result that is based on results from the
InBios Detect assay, other serological testing and the results from neutralization assays. The
consensus result has been used to classify subjects as positive or negative for dengue IgG in
previous publications of these data (e.g. Stone et al. 2019 submitted). In addition to the
quantitative results, the results of PCR and serological test were classified as positive, negative
or equivocal. In published analyses of these data, equivocal results have been treated as
positive.
In the public use file, results for Zika RNA by PCR are listed as negative at the enrollment visit
for 22 of 53 participants and equivocal for 8 more. All participants were positive for Zika RNA in
plasma on the nucleic acid test that was used to identify potential study participants. The
screening test is more sensitive than the quantitative PCR test, which accounts for the
difference in results.
Investigators have recognized five stages of Zika infection in the table below. This scheme was
used to classify each participant at the enrollment visit.

Stage
I
II
III
IV
V

Definition
Zika IgM negative, viral load <300 IU/mL
Zika IgM negative, viral load >300 IU/mL
Zika IgM positive or equivocal, viral load >300 IU/mL
Zika IgM positive or equivocal, viral load <300 IU/mL, repeat reactive on NAT
Zika IgM positive or equivocal, viral load <300 IU/mL, repeat nonreactive on NAT

Because of some anomalies in the data, classification into one of these stages is not always
possible. Because of these problems, a few study participants are listed as IV/V.
Symptom data
It is very common for zika-infected individuals to remain asymptomatic or to experience only
mild symptoms. To study the incidence of symptoms further, all study participants were
asymptomatic at the time of index donation as required by AABB and FDA policies and donor
center screening procedures. A ZIKV Symptom Questionnaire, that was developed in
collaboration with the US Centers for Disease Control and Prevention, was administered at
each visit to record symptoms in the two weeks prior to the study visit (Appendix A). It was
designed to capture symptoms ranging from mild ZIKV-compatible but nonspecific symptoms
(e.g., fever, conjunctivitis, headache, and myalgia) to more severe neurologic disorders. The
public use dataset includes information on six symptoms that the CDC labels the most common
symptoms of zika infection: fever, rash, joint or bone pain, body or muscle pain, painful or red
eyes and headache. In previous analyses of these data, a cutoff of 3 or more symptoms was
used to define symptomatic infection. The same definition was used in studies of symptoms of
West Nile Virus (Custer et al. 2019; Lanteri et al. 2019).
Changes to the data
Five variables were deleted during preparation of the public use files: Associated Index ID,
Sample ID, Donation Identification Number, Donor ID and Questionnaire Number. Participant
ID and study site were replaced with random numbers. Date of collection was replaced with
time in days since the enrollment visit. The enrollment visit is labeled visit 0 in the data file.
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