
CLINICAL AND VACCINE IMMUNOLOGY, Sept. 2007, p. 1228–1230 Vol. 14, No. 9
1556-6811/07/$08.00�0 doi:10.1128/CVI.00233-07
Copyright © 2007, American Society for Microbiology. All Rights Reserved.

Persistence of West Nile Virus-Specific Antibodies in
Viremic Blood Donors�

Harry E. Prince,1* Leslie H. Tobler,2 Cindy Yeh,1 Nelly Gefter,2 Brian Custer,2 and Michael P. Busch2

Focus Diagnostics, Cypress, California,1 and Blood Systems Research Institute, San Francisco, California2

Received 8 June 2007/Accepted 16 July 2007

We evaluated West Nile virus (WNV) antibody persistence by using follow-up plasma samples from 35 blood
donors who made viremic donations in 2005. At 26 to 34 days of follow-up, all of the donors (n � 33) were
positive for WNV immunoglobulin M (IgM), IgA, and IgG. At 1-year of follow-up, 17% of the donors (n � 23)
were positive for WNV IgM, 57% were positive for WNV IgA, and 100% were positive for WNV IgG.

West Nile virus (WNV) is now considered endemic to the
United States because of the documentation of human WNV
infections in all of the 48 contiguous states (2). Recent WNV
infection is usually diagnosed on the basis of detection of
WNV immunoglobulin M (IgM) in serum or plasma (5); how-
ever, the diagnostic utility of WNV IgM detection as an indi-
cator of recent infection has come into question, largely be-
cause of a report documenting WNV IgM persistence for �500
days in 7 of 12 patients with WNV encephalitis (8). It has been
suggested that WNV IgA detection may be better than WNV
IgM detection as a marker of recent infection; in one study,
WNV IgA was rarely detected in serum collected �50 days
postinfection (4). To address these issues, we investigated
WNV antibody persistence in blood donors who made a vire-
mic donation in 2003; the results of that study (7) showed that
IgM seroreversion occurred approximately 218 days after the
viremic donation, contrasting with the findings reported for
WNV encephalitis patients (8). Similarly, IgA seroreversion
occurred approximately 232 days after the viremic donation
(7), indicating that the diagnostic utility of WNV IgA detection
as an indicator of recent infection is no better than that of
WNV IgM detection. A limitation of the study was the small
number of specimens (n � 11) collected �250 days after the
viremic donation (7); therefore, we repeated the WNV anti-
body persistence study by using follow-up plasma samples from
35 viremic blood donors identified during the 2005 season.

WNV RNA-positive blood donors (n � 35) were identified
by nucleic acid amplification test screening of donations made
between June and November 2005, as previously described (1,
9). Plasma samples from donations confirmed as WNV RNA
positive (hereafter referred to as the index donations), as well
as plasma specimens collected during follow-up visits, were
supplied by Blood Systems Research Institute, San Francisco,
CA. Informed consent was obtained from all of the donors at
the local blood donation site; protocols for nucleic acid ampli-
fication test screening and follow-up were approved by local
institutional review boards and the Food and Drug Adminis-
tration.

Plasma specimens were tested for WNV IgM and IgG by
using Food and Drug Administration-cleared enzyme-linked
immunosorbent assay kits manufactured by Focus Diagnostics
(3, 7); in accordance with the kit inserts, an IgG sample-to-
calibrator ratio (SCR) of �1.5 and an IgM SCR of �1.1 were
considered positive. WNV IgA was measured in follow-up
specimens with a laboratory-developed alpha-capture enzyme-
linked immunosorbent assay as previously described (6, 7); an
IgA SCR of �1.0 was considered positive.

Five follow-up (days postindex) time windows were selected
for assessment of WNV antibody persistence; these time win-
dows represent a targeted number of follow-up days �15% of
the targeted number of days. The five windows were thus 30 �
4 days, 60 � 9 days, 90 � 14 days, 180 � 27 days, and 365 �
55 days. Results from one specimen per donor (if available)
were included in each time window; if multiple results were
available for a given donor within a given time window, the
result for the sample collected closest to the time window
target (i.e., 30, 60, 90, 180, or 365 days) was used.

Of the 35 viremic donors who participated in this study, 31
agreed to an interview, conducted 3 weeks after the index
donation, regarding symptoms and medical care. Six (19%) of
the 31 sought medical attention between the index donation
date and the interview date, and 1 of these 6 donors was
hospitalized with a diagnosis of West Nile fever. None of the
interviewed donors were diagnosed with WNV neuroinvasive
disease.

Of the 35 index donations, 27 were negative for both WNV
IgM and IgG, 4 were positive for WNV IgM only, 3 were
positive for both WNV IgM and IgG, and 1 was positive for
WNV IgG only. Because of logistical limitations, plasma sam-
ples from most of the index donations were not available for
WNV IgA testing.

WNV IgM persistence results are shown in Fig. 1. All of the
donors were positive for WNV IgM at the 30-day follow-up.
The proportion of donors positive for WNV IgM at other
follow-up time points decreased as a function of time, with only
17% of the donors still positive for WNV IgM at the 1-year
follow-up. Similarly, all of the donors were positive for WNV
IgA at the 30-day follow-up and 57% were still positive for
WNV IgA at 1 year (Fig. 2). The proportion of donors positive
for WNV IgA at the one-year follow-up was significantly
higher than the proportion of donors positive for WNV IgM at
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the same follow-up time point (Fisher exact test, P � 0.013
[significance was defined as P � 0.05]). As expected, all of the
donors were positive for WNV IgG at all of the follow-up time
points (data not shown). All six of the donors who sought
medical attention, including the donor hospitalized with West
Nile fever, were negative for both WNV IgM and IgA at the
1-year follow-up time point.

These results confirm and extend our previous findings (7),
demonstrating that WNV IgM persistence for a year or more in
WNV-infected blood donors is not a common occurrence. The

differences between our findings and those of Roehrig et al. (8),
who found that WNV IgM persisted for more than a year in 7 of
12 patients with WNV encephalitis, most likely reflect differences
in the study groups. Only 19% of participating donors in our study
sought medical attention, and none were diagnosed with WNV
neuroinvasive disease. Thus, assuming that blood donors are rep-
resentative of the general population, the uncommon persistence
of WNV IgM for a year or more in this group indicates that WNV
IgM detection remains a useful diagnostic tool for identifying
recent WNV infection.

FIG. 1. Persistence of WNV IgM in blood donors who made a viremic donation. Within a cluster of points around the targeted days postindex
(30, 60, 90, 180, and 365 days), each point represents the result for one donor. The values at the top of each cluster are the number of specimens
that were positive for WNV IgM/the total number of specimens in the cluster, with the resulting percent positive in parentheses. The dark
horizontal line indicates the SCR used to discriminate IgM-positive from IgM-negative results.

FIG. 2. Persistence of WNV IgA in blood donors who made a viremic donation. Within a cluster of points around the targeted days postindex
(30, 60, 90, 180, and 365 days), each point represents the result for one donor. The values at the top of each cluster are the number of specimens
that were positive for WNV IgA/the total number of specimens in the cluster, with the resulting percent positive in parentheses. The dark
horizontal line indicates the SCR used to discriminate IgA-positive from IgA-negative results.
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Likewise, the findings presented here for WNV IgA persis-
tence confirm and extend our previous findings (7) and clearly
show that most infected blood donors have detectable WNV
IgA well after 50 days postinfection; our results thus contrast
with findings previously reported by another group of investi-
gators (4). Indeed, the proportion of donors still positive for
WNV IgA at 1 year of follow-up was significantly higher than
the proportion still positive for WNV IgM, indicating that
WNV IgA detection is inferior to WNV IgM detection as a
marker of recent WNV infection. When these findings are
taken together with published data demonstrating similar ap-
pearance kinetics for WNV IgA and IgM (7), there appears to
be no role for WNV IgA measurements in either diagnosing or
estimating the time since WNV infection.
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