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Background. The specificity and duration of circulating human antibody-secreting cells (ASCs) after vaccination
have been well described, but characteristics of ASCs during acute respiratory infections have not been well studied.

Methods. Circulating antigen-specific ASCs were measured at 3 time points (enrollment, days 10–16, and days
22–45) in 40 adults during respiratory syncytial virus (RSV) infection.

Results. Of the 40 patients, 36 (90%) had detectable circulating RSV F protein–specific ASCs within 11 days
after illness onset. The magnitude of the RSV-specific ASCs was 1–1500 spots per 106 peripheral blood mononuclear
cells (mean frequency [� standard deviation], spots per 106 peripheral blood mononuclear cells). ASCs200 � 256
were detected on day 8–16 and day 22–45 after symptom onset in 78% and 48% of subjects, respectively. Subjects
shedding virus for 110 days were more likely to have a positive response to ASC enzyme-linked immunospot assay
at the late time point than those shedding for �10 days (8 of 12 subjects vs 2 of 11 subjects; ).P p .02

Conclusions. The kinetics of ASC circulation during acute mucosal viral infections was more prolonged than
that we had observed after a single intramuscular injection with inactivated influenza vaccine in a study reported
elsewhere. The association between the duration of virus shedding and the persistence of detectable viral-specific
ASCs suggests that ongoing antigen persistence induces a prolonged temporal pattern of ASC generation.

Respiratory syncytial virus (RSV) is a leading cause of

severe respiratory tract disease in infants [1] and the

elderly [2]. Approximately 70% of all infants are in-

fected with RSV in their first year of life, with the re-

mainder infected the following year [3]. Despite the

lack of evidence that strain variation is clinically sig-

nificant and that RSV-neutralizing antibody regularly

develops after infection, repeated infections are com-

mon throughout life, indicating that immunity is brief

and incomplete [4]. However, results of studies in an-
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imals and in humans suggest that immune correlates

of relative protection include memory T and B cells

and neutralizing serum and mucosal antibody [5–8].

The most compelling support for the role of serum

antibody in protection is derived from clinical trials in

which a humanized neutralizing monoclonal antibody

(palivizumab; MedImmune) administered prophylac-

tically to high-risk infants reduced disease severity [9].

In adults, the level of RSV-specific serum antibody has

been correlated with both protection from infection

and severity of disease [7, 10]. However, after infection

in adults, the antibody titer rapidly increases and then

quickly returns to baseline levels within 16 months [11].

Interestingly, we have consistently observed that serum

antibody responses in older adults are greater than those

in younger adults, although the responses in older

adults are also relatively brief in duration [10].

After immune stimulation, antibody-secreting cells

(ASCs) are generated in the secondary lymphoid struc-

tures and transit through the blood to their final des-

tination in bone marrow, spleen, or target tissues, such

as the respiratory tract [12]. Many of these ASCs even-

tually undergo apoptosis and are referred to as short-

lived plasmablasts, whereas a fraction survive to become
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long-lived plasma cells responsible for sustaining protective an-

tibody levels after infection. Unfortunately, characterizing these

cells in the bone marrow, spleen, and lungs is very difficult in

humans. However, the period of time when these ASCs migrate

through the blood during and after infection provides an op-

portune window to study some of the characteristics of cells

that secrete antibodies after vaccination and infection [13]. For

example, we and others have found that ∼90% of detectable

ASCs after administration of a protein-based vaccine are spe-

cific to the immunizing antigens and can be identified as early

as 4 days after vaccination, with a sharp peak on days 5–8 and

disappearance by day 15 [13–20]. It is presumed that ASCs

would also migrate though the blood during acute mucosal

respiratory viral infection. However, unlike the effects of par-

enteral immunization with an inactivated protein vaccine, the

specificity, magnitude, heterogeneity, and kinetics of the human

ASCs during acute infection are virtually unexplored. Inter-

rogating the ASC population in the blood during acute infec-

tions may prove useful in understanding the biology of the cells

that ultimately compose the long-lived antibody compartment.

Therefore, we sought to explore the B cell effector response in

adults by analyzing the appearance of ASCs in the blood of

RSV-infected adults.

METHODS

Subjects and illness evaluation. Two groups of adults, �21

years of age, were evaluated during the winter of 2007–2008

in Rochester, New York, as part of an ongoing study of the

pathogenesis of RSV infection in elderly persons. The first

group included community-dwelling persons and those with

underlying cardiac and/or pulmonary disease who were pro-

spectively enrolled in the fall of 2007, when demographic and

medical data were recorded and a preseason serum sample was

obtained. Subjects were followed up throughout the ensuing

winter season (15 November through 15 April) for the devel-

opment of acute respiratory tract illness (nasal congestion, sore

throat, new or worsening cough, wheezing, or dyspnea, with

or without fever). The second group included persons with

acute respiratory tract illness who were hospitalized at Roch-

ester General Hospital or outpatients who were evaluated by

study personnel during the same period. The presence of an

active immunosuppressive condition was an exclusion criterion

for both groups; these conditions included human immuno-

deficiency virus infection, active chemotherapy, hematological

malignancy, or treatment with immunosuppressive medica-

tions, including 120 mg prednisone within the past 14 days.

However, treatment with glucocorticosteroids for the acute ill-

ness was not an exclusion criterion.

Ill subjects underwent directed history and lung examination

and were screened for the presence of RSV infection by reverse-

transcription polymerase chain reaction (RT-PCR) analysis of

nasal swab and sputum samples. If subjects were found to be

infected with RSV, nasal swab and sputum samples were col-

lected daily for the first 7 days and then every other day until

2 consecutive negative samples were obtained. At the initial

illness evaluation, blood samples were collected from all RSV-

infected subjects for antibody ASC enzyme-linked immunospot

assay (ELISPOT), and in most subjects additional samples were

obtained at intermediate and late time points (day 10–16 of

illness and after 22–45 days). Convalescent-stage serum samples

were also obtained for serologic testing at the late time point.

All subjects provided signed informed consent, and the Uni-

versity of Rochester Research Subject Review Board and the

Rochester General Hospital Clinical Investigation Committee

approved the study.

RT-PCR. The initial nasal swabs and sputum samples were

screened for the presence of RSV RNA by RT-PCR, using a

nonquantitative multiplex group A and B RSV-specific RT-PCR

assay, as described elsewhere [21, 22]. Viral load, recorded as

log10 plaque forming units (PFUs) per milliliter, was determined

for all respiratory secretion samples from RSV-infected subjects,

using a quantitative RSV group-specific RT-PCR assay, as re-

ported elsewhere [23]. RT-PCR assays for influenza A and B

virus were also performed on samples from selected individuals,

according to published methods [2].

Serologic testing. An enzyme immunoassay (EIA) for se-

rum immunoglobulin G (IgG) antibody to purified RSV F (fu-

sion) protein was performed, according to published methods

[4]. A microneutralization assay for group A and group B RSV

was used to determine neutralizing titers in serum samples, as

described elsewhere [7]. An assay for serum IgG antibody to

influenza A and B virus was performed in samples from selected

individuals, using methods published elsewhere [2].

Peripheral blood mononuclear cell isolation. Peripheral

blood mononuclear cells (PBMCs) were isolated within 4 h of

sampling with sodium heparin sulfate tubes. Tubes were im-

mediately inverted 8–10 times and centrifuged at 1500 g for

30 min at 20�C, and the buffy coat layer was transferred to a

50-mL tube. The cells were washed 3 times and centrifuged at

300 g for 10 min at 4�C, and viability was assessed by trypan

blue exclusion. A portion of the cells were used immediately

in the ASC ELISPOT, and the remainder were preserved in

liquid nitrogen.

ASC ELISPOT. The frequency of RSV antigen-specific

ASCs was measured by ELISPOT, as described elsewhere [24].

Briefly, 96-well ELISPOT plates (Maips 4510; Millipore) were

coated overnight at 4�C in a humidified chamber, with the

following antigens diluted in sterile phosphate-buffered saline

(PBS): affinity-purified RSV F protein of A2 strain (a group A

virus; 2 mg/mL) [25], trivalent influenza virus vaccine (6 mg/

mL; Sanofi Pasteur), tetanus toxoid (1 lime flocculation unit

per milliliter; Cylex), and anti-human IgG (5m g/mL; Jackson
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Table 1. Demographic, Clinical, and Virological Characteristics of 40 Subjects Infected with Respiratory Syncytial
Virus (RSV)

Characteristic

No. (%) of patients

Outpatient cohort
( )n p 19

Inpatient cohort
( )n p 21

Total
( )n p 40

Age, mean � SD (range), years 69 � 14 (39–91) 70 � 15 (43–94) 69 � 14 (39–94)
Female sex 7 (37) 14 (67) 21 (53)
Underlying medical condition

Coronary artery disease 1 (5) 7 (33) 8 (20)
Congestive heart failure 1 (5) 5 (24) 6 (15)
Chronic obstructive pulmonary disease 6 (32) 10 (48) 16 (40)
Asthma 0 (0) 5 (24) 5 (13)
Diabetes mellitus 4 (21) 8 (38) 12 (30)

Corticosteroid treatment
Systemic before RSV infection 0 (0) 3 (14) 3 (8)
Inhaled before RSV infection 2 (11) 6 (29) 8 (20)
Systemic during RSV infection 1 (5) 15 (71) 16 (40)

Virological characteristics
RSV group A infection, no. of patients 4 5 9
RSV group B infection, no. of patients 14 16 30
Peak nasal titer, mean � SD, log10 PFUs/mL 3.1 � 0.5 2.7 � 1.2 2.9 � 0.9
Peak sputum titer, mean � SD, log10 PFUs/mL 2.7 � 1.8 2.7 � 2.0 2.7 � 1.9
Duration of shedding, mean � SD, days 11.3 � 5.3 12.5 � 7.4 11.9 � 6.4

NOTE. Data are no. (%) of patients, unless otherwise indicated. PFU, plaque-forming unit; SD, standard deviation.

Immunoresearch). Bovine serum albumin (MP Biomedicals),

2% in sterile PBS, was used as a control antigen to determine

background ASC frequencies. Plates were blocked with Roswell

Park Memorial Institute medium containing 8% fetal bovine

serum for 2 h and incubated at 37�C for 18–20 h with 300,000,

100,000, or 33,333 PBMCs, each dilution in triplicate. For total

IgG plates, 100,000, 33,000, and 11,000 PBMCs per well were

added. These dilutions had been determined to provide the

optimal density of readable spots in the ELISPOT.

After incubation, cells were aspirated, and plates were washed

with PBS and 0.1% Tween. Bound antibodies were detected

with alkaline phosphatase–conjugated anti-human IgG anti-

body (1 mg/mL; Jackson Immunoresearch) for 2 h and devel-

oped with a Vector Blue Alkaline Phosphatase Substrate Kit III

(Vector Laboratories). Spots in each of the antigen-coated wells

were counted using a CTL ImmunoSpot reader (Cellular Tech-

nology), and background spot numbers from bovine serum

albumin–coated wells were subtracted to calculate the number

of antigen-specific spots. In the development of the ACS assay,

we found that wells with 20–250 spots provide the most ac-

curate results, and we included data whenever possible from

the triplicate wells at the dilution that yielded 20–250 spots

[13]. Antigen-specific IgG ASC responses were considered pos-

itive if they were 14 standard deviations above the mean for

each antigen, which was calculated using results from 28 pre-

viously evaluated control subjects who were asymptomatic at

the time of blood collection. Positive values for the antigens

were 113, 122, and 18 spots per 106 PBMCs for RSV F, trivalent

influenza virus, and tetanus toxoid, respectively.

Statistical analysis. Normally distributed continuous var-

iables were compared with the Student t test and dichotomous

data with the x2 or Fisher exact test. Correlations were calcu-

lated using the Pearson correlation coefficient. Differences were

considered significant at .P � .05

RESULTS

RSV illnesses. Forty subjects with acute RSV respiratory ill-

nesses were identified by RT-PCR during the winter of 2007–

2008. The demographic, clinical, and virological characteristics

of these subjects and their illnesses are shown in Table 1. RSV

infection was identified in 20 outpatients, 1 of whom was hos-

pitalized. An additional 20 subjects were identified as having

RSV infection when they were hospitalized with an acute res-

piratory illness. Thus, 19 subjects were treated as outpatients

and 21 as inpatients. The mean age of RSV-infected subjects

was 69 years (range, 39–94 years). Female subjects slightly out-

numbered male subjects, and a high percentage of subjects had

underlying medical conditions, primarily cardiopulmonary dis-

ease and diabetes mellitus.

Isolates from 9 RSV infections were identified as group A

RSV and 30 as group B RSV; 1 isolate was not typed. The mean

peak viral load (� standard deviation [SD]) in nasal swab and

sputum samples, determined by quantitative RT-PCR, was
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Figure 1. Respiratory syncytial virus shedding patterns for the 40 subjects, with peak viral titer in nasal secretion samples on the y-axis and days
of viral shedding on the x-axis. PFU, plaque-forming unit.

and log10 PFUs/mL, respectively. The mean2.9 � 0.9 2.7 � 1.9

(� SD) duration of virus shedding in nasal secretion samples

was days (range, 4–30 days). Peak viral titers from11.9 � 6.4

the nasopharyngeal swab samples did not correlate with du-

ration of viral shedding (Figure 1). There were no significant

differences between the outpatient and hospitalized groups with

regard to infecting RSV strain or shedding parameters. As ex-

pected, hospitalized subjects had more severe illness, as evi-

denced by more frequent signs and symptoms of lower res-

piratory illness, greater supplemental oxygen requirements,

and more treatment with systemic corticosteroids during the

illness (15 of 21 subjects vs 1 of 19 subjects; ). FourP ! .001

hospitalized subjects were admitted to the intensive care unit.

ASC response to infection. All RSV-infected subjects had

an initial blood sample available for ASC ELISPOT, 14 subjects

had a sample collected at an intermediate time point (day 10–

16), and 23 had a sample collected at a late time point (day

22–45). Overall, 27 subjects had 2 samples and 10 subjects had

3 samples evaluated by ASC ELISPOT. Figures 2A and 2B il-

lustrate a typical RSV F–specific ASC response in 2 RSV-in-

fected subjects, both of whom had negative responses for in-

fluenza A and B virus.

Of the 40 subjects, 35 (88%) had samples that were positive

by RSV-specific ASC ELISPOT at initial evaluation, with a mean

frequency (� SD) of spots per 106 PBMCs (range,200 � 256

1–1500 spots per 106 PBMCs) (Figure 3). These initial samples

were collected at a mean (� SD) of days after symp-6.7 � 2.5

tom onset (range, 3–11 days). In 4 of the 5 subjects with an

initially negative result of the RSV F–specific ASC assay, results

remained negative in subsequent blood samples, whereas 1 sub-

ject with a negative result on day 7 of illness was found to have

a positive assay on day 10 (33 spots per 106 PBMCs). Thus, 36

(90%) of 40 subjects had detectable circulating RSV F–specific

ASCs within 11 days after illness onset. Of the 36 ASC-positive

subjects, 9 had a second blood sample collected at the late time

point 8–16 days after symptom onset (mean [� SD], 11.6 �

days), with a mean (� SD) of spots per 1062.1 150 � 238

PBMCs (range, 1–695 spots per 106 PBMCs); samples from 7

(78%) of these 9 subjects remained positive. Twenty-three of

the 36 ASC-positive subjects had a blood sample available at

the late time point after symptom onset (mean [� SD],

days; range, 22–45 days), with a mean (� SD) of29 � 5

spots per 106 PBMCs (range, 0–1191 spots per 10681 � 246

PBMCs). Of these 23 subjects, 11 (48%) still tested positive by

RSV F–specific ASC ELISPOT.

There was a weak association between duration of virus shed-

ding and a positive ASC assay at the late time point. Using the

median value of 10 days for virus shedding to dichotomize

those subjects with a late ASC time point, we found that subjects

shedding virus for 110 days were more likely to have a positive

ASC ELISPOT response at the late time point than those shed-

ding for �10 days (8 of 12 subjects vs 2 of 11 subjects; P p

) (Figure 4). Although the mean duration of virus shedding.02

was slightly longer in the 10 subjects who still tested positive

by ASC assay at the late time point (14.6 vs 12.4 days), this

difference was not significant.

There was no correlation between the number of RSV F–

specific ASCs in the initial blood sample and peak virus load

in nasal secretion samples, RSV strain designation, duration of

viral shedding, subject age, or requirement for hospitalization.

All 9 subjects with group A RSV infection and 25 of 30 with

group B RSV infection had a positive ASC assay in the initial

sample; this difference was not significantly different ( )P p .3

and was consistent with the high degree of antigenic conser-

vation of the F protein between RSV strains [4]. Additionally,

there was no correlation between the number of RSV F–specific

ASCs in the initial blood sample and the magnitude of the

serum IgG response to RSV F protein by EIA, nor to the neu-

tralizing antibody response to either RSV group A or group B.

However, subjects with detectable ASCs at the late time point
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Figure 2. Response to enzyme-linked immunospot assay for circulating
antibody-secreting cells during acute respiratory syncytial virus (RSV)
infection in 2 patients (panels A and B ) on day 4 or 5, 11 or 12, and 25
after symptom onset. Assays were specific for the following antigens:
RSV F protein, influenza virus, bovine serum albumin (BSA; 300,000 pe-
ripheral blood mononuclear cells [PBMCs] per well for each), and total
immunoglobulin G (IgG; 100,000 PBMCs per well). Nasal swab samples
were positive for RSV by polymerase chain reaction for 16 and 20 days
after symptom onset for the patient whose results are shown in panel
A and the patient whose results are shown in panel B, respectively.

Figure 3. Numbers of antibody-secreting cells (ASCs) specific to res-
piratory syncytial virus (RSV) in blood samples of 40 patients with acute
infection confirmed by reverse-transcription polymerase chain reaction,
according to number of days after symptom onset. Each filled symbol
represents a single patient. Open triangles represent 2 time points for a
single patient who had a negative RSV-specific ASC response on day 7
and a positive response on day 10. The horizontal dotted line represents
the threshold for a positive RSV-specific ASC response (113 spots per
106 peripheral blood mononuclear cells [PBMCs]).

had 2-fold higher convalescent-stage RSV F IgG titers than

those without detectable ASCs (mean titer [� SD], 18.6 �

vs ; ), although there was no difference0.7 17.5 � 1.3 P p .02

in fold increase during infection.

We noted that RSV-specific ASCs were detected in initial and

late blood samples as frequently in those from subjects treated

with systemic corticosteroid therapy during infection as in those

from subjects not receiving corticosteroids (early samples, 11

of 14 subjects vs 24 of 26 subjects; ; late samples, 5 ofP p .3

10 subjects vs 4 of 16 subjects; ). However, the groupP p .2

receiving systemic corticosteroids had a trend toward more

RSV-specific ASCs at the 1-month time point ( ) (Fig-P p .11

ure 5).

As noted, 4 subjects did not have detectable RSV-specific

ASCs at any of 3 time points. Three of these subjects (age, 43–

76 years) were hospitalized and received systemic corticoste-

roids. All 4 failed to mount a serum IgG F–specific response

detectable by EIA. One subject, a 54-year-old woman, had a

single RSV-positive nasal swab sample by RT-PCR and a neg-

ative sputum sample. Notably, in this subject, ELISPOT showed

a strongly positive influenza-specific ASC response at the initial

illness evaluation (818 spots per 106 PBMCs), EIA demonstrated

seroresponse to influenza B virus, and RT-PCR results were

positive for influenza B virus in nasal secretion samples. Thus,

she probably had an influenza B virus infection and a false-

positive RSV RT-PCR assay.

Two other subjects also had positive influenza-specific ASC

assays during the course of their RSV infection. One shed RSV

for 9 days but also tested positive for influenza B virus by RT-

PCR on initial evaluation and subsequently developed a 14-

fold IgG response to influenza B virus. This subject probably

had a dual RSV–influenza B virus infection. The other subject

shed RSV for 10 days, but an ELISPOT of the day 36 blood

sample was positive for influenza ASCs, and EIA demonstrated

a seroresponse to influenza B virus. This subject probably had

sequential infections with RSV followed by influenza B virus

infection during the convalescent period.

In all, 41 (84%) of the 49 blood samples collected from the

40 subjects between days 2 and 12 of illness were positive by

ASC assay (Figure 6). We could not be confident of the number

of positive samples between days 13 and 24, because very few

blood samples were collected at these time points, but 10 (38%)



1664 • JID 2010:202 (1 December) • Lee et al

Figure 4. Respiratory syncytial virus (RSV)–specific antibody-secreting cell (ASC) frequencies in blood samples from the 40 patients with acute RSV
infection, by days after symptom onset. A, Patients shedding virus for �10 days. B, Patients shedding virus for 110 days. The dotted line represents
the threshold for a positive RSV-specific ASC response (113 spots per 106 peripheral blood mononuclear cells [PBMCs]).

of 26 samples were positive between days 25 and 45. Overall,

16 of the 36 ASC-positive subjects had detectable RSV-specific

ASCs beyond the last day of viral shedding, as determined by

daily RT-PCR analysis of nasal secretion samples.

DISCUSSION

This is the first study (to our knowledge) describing the kinetics

of ASC circulation during an acute mucosal viral infection. We

found that ASCs can readily and frequently be found in the

blood during acute RSV infection. The kinetics of ASCs during

acute infection is quite different from that seen after immu-

nization with inactivated influenza vaccine [13–15, 19], but this

result was not unexpected. In contrast to the rapid peak of

ASCs on days 5–8, followed by disappearance by day 15, after

immunization with inactivated influenza vaccine, we found that

RSV-infected subjects have a more prolonged window when
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Figure 5. Enzyme-linked immunospot assay frequencies of respiratory
syncytial virus (RSV)–specific antibody-secreting cells in blood samples
obtained at late time points in RSV-infected patients who did (plus sign)
or did not (minus sign) receive corticosteroids for acute treatment. PBMC,
peripheral blood mononuclear cells.

Figure 6. Graphic display of temporal pattern of positive (filled bars) and negative (open bars) respiratory syncytial virus (RSV)–specific antibody-
secreting cell (ASC) assays in all blood samples from all RSV-infected subjects.

circulating ASCs can be detected. In some cases this time frame

extended beyond 1 month, and even though a limited number

of time points were available, the data indicate that there is a

positive correlation between duration of virus shedding and

duration of ASC positivity. This suggests that persistence of

antigenic stimulation induces a prolonged temporal pattern of

ASC stimulation.

In our study measuring the ASC responses daily after im-

munization with inactivated influenza vaccine, reported else-

where [13], we found a correlation between the maximal ASC

and serum titers. In the present study, the maximal RSV F–

specific ASC response did not correlate with the fold increase

in serum antibody levels; however, there was a suggestion that

prolonged detection of ASCs was associated with higher con-

valescent-stage RSV F–specific IgG titers. Although we had pre-

viously noted that older adults develop significantly greater IgG

responses to RSV infection, we did not find age-related differ-

ences in ASC numbers during infection. This may be due to

the small number of subjects who were !40 years of age. Our

inability to find an association between numbers of ASCs and

the magnitude of IgG responses to RSV F may reflect failure

to collect enough tightly timed samples to identify peak ASC

numbers and the precise duration of the ASC response. It may

likely be that some combination of peak ASC number and

response duration (ie, area under the curve) would provide the

best correlation with serum immunoglobulin response during

a mucosal infection.

It is interesting that glucocorticosteroid treatment did not

appear to blunt ASC responses, because steroids are known to

induce B and T cell lymphocyte apoptosis [26]. In fact, we

found higher frequencies of ASCs specific to RSV at the late

time point in corticosteroid-treated subjects. However, steroid-

treated subjects tended to have more prolonged viral shedding

and more severe illness (ie, they were generally hospitalized).

A control group of equally ill subjects with viral shedding who

did not receive steroids would be required to definitively assess

the effect of steroids on ASC responses.

Our data suggest that detection of virus-specific ASCs may

be a useful adjunct for diagnosis, although proving that was

not the intent of this study. This finding may be especially true

for adults with RSV infection, for whom serologic testing is

more sensitive than RT-PCR and rapid antigen detection tests

are of little value [27]. Serologic testing is impractical for patient

care because it requires acute- and convalescent-stage serum

samples to demonstrate an increase in serum IgG level, and

immunoglobulin M (IgM) assays for RSV have been difficult

to adapt for clinical use. Although it is not as sensitive as RT-

PCR at a given time point, the ASC cell assay may have a wider

diagnostic window than that of RT-PCR, yet a shorter one than

the typical persistence of serum IgM (3–6 months). Despite the
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limitations of infrequent sampling, we found that ASCs specific

to RSV appear as early as day 2 after symptom onset and were

detected in 36 of the 40 RT-PCR–positive patients (90% sen-

sitivity) within the first 11 days of illness. In this study, we did

not measure RSV-specific ASCs in patients with non-RSV viral

illnesses, and thus we cannot define the specificity of this assay

for diagnosis. Nevertheless, the RSV-specific ASC assay may

hold some promise as an immune surrogate for diagnosis of

RSV infection from a single blood sample at the time of clinical

presentation or as a method to augment existing diagnostic

assays for specific viral infection diagnosis. Other than the few

in whom influenza B virus infection was confirmed by RT-PCR

and serologic testing, none of the RSV-infected subjects had

detectable influenza-specific ASCs. In addition, none of them

had a positive tetanus toxoid ASC assay. Although it is not

likely to replace commercial RT-PCR, this novel, relatively sim-

ple diagnostic approach could function as an adjunct to the

currently available tests in a research setting.

In conclusion, we found that the kinetics of circulating ASCs

during acute RSV infection is quite different from that seen

after immune stimulation with inactivated vaccine. Our results

indicate that this method should be useful in probing char-

acteristics of the B cell response during a mucosal viral infec-

tion, such as identification of short-lived plasmablasts, or cells

with specific homing markers for the respiratory tract or bone

marrow, or for interrogating epitope-specific responses. Finally,

it may also offer diagnostic potential.
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