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Abstract

The BED capture enzyme immunoassay (BED-CEIA) was developed for estimating HIV incidence from cross-
sectional data. This assay misclassifies some individuals with nonrecent HIV infection as recently infected,
leading to overestimation of HIV incidence. We analyzed factors associated with misclassification by the BED-
CEIA. We analyzed samples from 383 men who were diagnosed with HIV infection less than 1 year after a
negative HIV test (Multicenter AIDS Cohort Study). Samples were collected 2–8 years after HIV seroconversion,
which was defined as the midpoint between the last negative and first positive HIV test. Samples were analyzed
using the BED-CEIA with a cutoff of OD-n £ 0.8 for recent infection. Logistic regression was used to identify
factors associated with misclassification. Ninety-one (15.1%) of 603 samples were misclassified. In multivariate
models, misclassification was independently associated with highly active antiretroviral treatment (HAART) for
> 2 years, HIV RNA < 400 copies/ml, and CD4 cell count < 50 or < 200 cells/mm3; adjusted odds ratios (OR) and
95% confidence intervals (CI) were 4.72 (1.35–16.5), 3.96 (1.53–10.3), 6.85 (2.71–17.4), and 11.5 (3.64–36.0), res-
pectively. Among 220 men with paired samples, misclassification 2–4 years after seroconversion was signifi-
cantly associated with misclassification 6–8 years after seroconversion [adjusted OR: 25.8 (95% CI: 8.17–81.5),
p < 0.001] after adjusting for race, CD4 cell count, HIV viral load, and HAART use. Low HIV viral load, low CD4
cell count, and > 2 years of HAART were significantly associated with misclassification using the BED-CEIA.
Some men were persistently misclassified as recently infected up to 8 years after HIV seroconversion.

Introduction

Accurate methods for determining the HIV inci-
dence using samples from cross-sectional surveys are

needed to monitor the HIV/AIDS epidemic and to evaluate
the effectiveness of interventions for HIV prevention.1 Most
laboratory tests that are currently used to estimate HIV inci-
dence are based on analysis of anti-HIV antibodies.2,3 The
BED capture enzyme immunoassay (BED-CEIA)4 is currently
used for surveillance purposes in the United States5,6 and
around the world7 to estimate incidence and identify popu-
lations with high levels of new infections. This assay measures
the proportion of antibodies that binds to an HIV peptide;

results are reported as normalized optical density units (OD-
n). In a recent study of 756 adults,8 individuals who were
classified by the BED-CEIA as recently infected (based on a
BED-CEIA result £ 0.8 OD-n) had a mean estimated duration
of infection of 176 days [95% confidence interval (CI): 164–188
days]. However, some individuals with nonrecent HIV in-
fection are misclassified by the BED-CEIA as recently infected.
This type of misclassification can lead to a significant over-
estimation of HIV incidence rates.9 For this reason, the Joint
United Nations Programme on HIV/AIDS (UNAIDS) has
discouraged the use of the BED-CEIA for estimating HIV in-
cidence.10 The CDC responded by issuing a document out-
lining possible causes of false recent BED-CEIA results; these
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included testing samples from uninfected individuals, poor
specimen handling, chronic infection or hyper-gamma-
globulinemia, HIV subtype heterogeneity, AIDS, and anti-
retroviral use.11 The UNAIDS followed in 2010 with a
recommendation that if the BED-CEIA is used, that the fre-
quency of misclassification should be determined in the
population being surveyed.12

Factors that have been associated with misclassification by
the BED-CEIA in African populations include low HIV viral
load, low CD4 cell count, and long-term use of highly active
antiretroviral therapy (HAART).13–17 Longitudinal testing of
samples collected up to 2 years after HIV seroconversion has
demonstrated that some individuals have low, stable BED-
CEIA results consistent with recent infection8,14,18; however, it
is not known whether individuals can remain misclassified
over longer periods of time after HIV seroconversion. Few
studies have evaluated the frequency of misclassification by
the BED-CEIA in Western populations apart from an inves-
tigation in women from Atlanta.19 Recent reports have dem-
onstrated differences in the immune response among men
and women.20 Because the majority of new HIV infections in
the United States occur in men who have sex with men
(MSM),6 it is important to know the misclassification fre-
quency in that risk group. In this report, we evaluated the
frequency of misclassification by the BED-CEIA in MSM from
the United States who were followed in a cohort study for at
least 2 years after documentation of HIV seroconversion. We
also evaluated factors associated with misclassification by the
BED-CEIA in this cohort.

Materials and Methods

Samples used for analysis

We analyzed archived samples from 383 men enrolled in
the Multicenter AIDS Cohort Study (MACS), a longitudinal
study of the natural and treated history of HIV infection in
MSM that has followed men semiannually since 1984.21 The
samples analyzed in this study were collected between 1987
and 2009 from men whose last negative HIV test and first
positive HIV test were obtained less than 1 year apart. The
date of HIV seroconversion was defined as the midpoint be-
tween the dates of these two study visits. Two sets of samples
were collected. Samples from 2–4 years after seroconversion
(N = 339) were collected a median of 3.7 years after the last
negative HIV test (range: 2.4–4.0 years); samples from 6–8
years after HIV seroconversion (N = 264) were collected a
median of 7.7 years after the last negative HIV test (range: 6.0–
8.0 years). The time between the first positive HIV test and
sample collection ranged from 2.3 to 7.8 years. Epidemiologic
and laboratory data, including HIV viral load, CD4 cell count,
and serologic test results for herpes simplex virus type 2
(HSV-2),22 human herpesvirus 8 (HHV-8),23 and hepatitis C
virus (HCV),24 were included in the analysis.

Laboratory testing

The BED-CEIA was performed according to the manufac-
turer’s instructions (Calypte Biomedical Corporation, Lake
Oswego, OR), and OD-n values were calculated. The BED-
CEIA measures the proportion of total IgG that binds to a
branched synthetic tripeptide that contains three 18-amino
acid components derived from an immunodominant region

of gp41 (regions corresponding to positions 590 to 607 of
HXB2 gp160 in HIV subtypes B and D and CRF01_AE).25 For
the purposes of this study, we defined recent infection as < 1
year after HIV seroconversion. Because the men in this study
were known to have been HIV infected for at least 2.3 years,
we considered them to be misclassified if they had an OD-n
value £ 0.8.

Statistical analysis

Samples were stratified by time after HIV seroconversion (2–
4 years versus 6–8 years). Age, HIV viral load, CD4 cell count,
duration of HAART at the time of sample collection, and year
of sample collection were treated as categorical variables
(Table 1). Serologic status for HSV-2, HHV-8, and HCV infec-
tion were treated as dichotomous variables (positive or nega-
tive; data for HSV-2 were missing for two men; data for HHV-8
were missing for 104 men); the number of positive results
for these pathogens was treated as a continuous variable. The
association of categorical factors with misclassification was
examined using Fisher’s exact test or the Chi square test.
Logistic regression was performed using data stratified by
duration of infection (2–4 years versus 6–8 years) to determine
the odds of misclassification for all factors analyzed.

All factors associated with misclassification in the univar-
iate analysis with p < 0.1 were included in the multivariate
logistic regression analysis. To account for individuals who
had samples from two time points (2–4 years and 6–8 years
after seroconversion), we included a variable with the 2–4
year result as a predictor of the 6–8 year result. This allowed
us to determine whether men who were misclassified at 2–4
years were likely to be misclassified at 6–8 years. We also
investigated two composite variables based on CD4 cell
count, HIV viral load, and HAART use. The first composite
variable was positive if an individual had a CD4 cell count
< 50 cells/mm3 or an HIV viral load < 400 copies/ml. The
second composite variable was positive if either of these
conditions was present, or if the individual was receiving
HAART. All analyses were performed using STATA v11
(StataCorp, College Station, TX).

Human subjects

All work was conducted in accordance with the Declara-
tion of Helsinki, with informed consent from each participant
and approval by appropriate internal review boards.

Results

We analyzed 603 samples from 383 men (see Materials and
Methods). Paired samples from 2–4 and 6–8 years after HIV
seroconversion were available for 220 (57.4%) of the 383 men;
119 men had a single sample from 2–4 years after seroconver-
sion, and 44 men had a single sample from 6–8 years after
seroconversion. Most of the men (86.5%, 332/383) were white.
At the time of sample collection, the median age was 40.3 years
(range: 23.2 to 73.5 years), the median CD4 cell count was 480
cells/mm3 (range: 1 to 1711 cells/mm3), and the median HIV
viral load was 73,400 copies/ml (range: < 50 to 2,967,000 cop-
ies/ml); 117 (19.4%) of the 603 samples had HIV viral loads
< 400 copies/ml. Samples were collected from 1987 to 2009; of
the 603 samples analyzed, 424 (70.3%) were collected before
1997 (prior to widespread availability of HAART) and 118
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(19.6%) were from men who were receiving HAART at the time
of sample collection. The prevalences of a seropositive status
for coinfection with other viruses were 6.5% (39/603) for HCV,
67.5% (407/601) for HSV-2 (two men were missing data), and
60.7% (303/499) for HHV-8 (104 men were missing data).

Ninety-one (15.1%) of the 603 samples tested were mis-
classified as recently infected, and 66 (17.2%) of the 383 men
tested were misclassified at one or both of the time points
tested. In univariate analyses, the following factors were sig-
nificantly associated with misclassification: age, year of sam-
ple collection, race, HIV viral load, CD4 cell count, and
duration of HAART use (Table 1). Of note, 77% (10/13) of
individuals who initiated HAART within 1 year of serocon-
version were misclassified as recently infected when they
were tested years later. Coinfection with HCV, HSV-2, or
HHV-8 was not associated with misclassification. The fre-
quency of misclassification from samples that were serologi-
cally reactive for the following coinfections was 12.8% (5/39)
for HCV positive vs. 15.3% (86/564) for HCV negative, 14.0%

(57/407) for HSV-2 positive vs. 17.0% (33/194) for HSV-2
negative, and 11.9% (36/303) for HHV-8 positive vs. 12.4%
(24/196) for HHV-8 negative. Additionally, no association
was seen as a total number of coinfection with misclassifica-
tion by the BED-CEIA (data not shown). The frequency
of misclassification was higher in samples from African-
American and Hispanic men (12/44 = 27.3% and 6/22 = 27.3%,
respectively) than in white men (72/530 = 13.6%, p = 0.04). The
frequency of misclassification was similar for samples col-
lected 2–4 years versus 6–8 years after HIV seroconversion
(14.5% versus 15.9%). Among men who were misclassified 2–4
years after seroconversion, 59.4% (19/32, 95% CI: 41–76%)
were also misclassified 6–8 years after seroconversion. The
misclassification frequency was reduced from 15.1% to 13.4%
when men with CD4 cell counts < 200 cells/mm3 were ex-
cluded from analysis, to 8.1% when men with HIV viral loads
< 400 copies/ml were excluded from analysis, and to 6.5%
when men with either of these conditions were excluded from
analysis.

Table 1. Factors Associated with Misclassification by the BED Capture Enzyme Immunoassay (OD-n £ 0.8)
in Men Who Have Sex with Men with Nonrecent HIV Infection (Multicenter AIDS Cohort Study: 1987–2009)

All samples
2 to 4 years after seroconversion 6 to 8 years after seroconversion

Factor % Misclassified % Misclassified OR (95% CI) % Misclassified OR (95% CI)

All 15.1% (91/603) 14.5% (49/339) — 15.9% (42/264) —
Age (years)a

< 35 7.1% (11/155) 8.6% (10/117) 1 2.6% (1/38) 1
35–39 14.9% (21/141) 15.1% (11/73) 1.90 (0.76–4.72) 14.7% (10/68) 6.38 (0.78–51.9)
40–44 14.9% (18/121) 11.5% (7/61) 1.39 (0.50–3.85) 18.3% (11/60) 8.31 (1.03–67.2)b

‡ 45 22.0% (41/186) 23.9% (21/88) 3.35 (1.49–7.56)c 22.4% (20/98) 9.49 (1.22–73.4)b

Sample yeara

< 1990 5.7% (7/123) 5.7% (7/123) 1 —
1990–1994 11.4% (22/193) 16.7% (17/102) 3.31 (1.31–8.34)b 5.5% (5/91) 1
1994–1998 11.0% (15/136) 5.0% (3/60) 0.87 (0.27–3.50) 15.8% (12/76) 3.22 (1.08–9.61)b

‡ 1998 24.1% (19/79) 40.7% (22/54) 11.4 (4.47–29.6)c 25.8% (25/97) 5.97 (2.18–16.4)c

Racea

White 13.6% (74/530) 12.9% (38/295) 1 14.5% (34/235) 1
Not white 26.0% (19/73) 25.0% (11/44) 2.25 (1.05–4.83)b 27.6% (8/29) 2.25 (0.92–5.49)

HIV viral load (copies/ml)a

> 10,000 11.8% (40/339) 10.8% (23/214) 1 13.6% (17/125) 1
10,000 to 400 6.1% (9/147) 6.0% (5/84) 0.53 (0.19–1.43) 6.4% (4/63) 0.43 (0.14–1.34)
< 400 35.9% (42/117) 51.2% (21/41) 8.72 (4.1–18.5)c 27.6% (21/76) 2.43 (1.18–4.97)b

CD4 cell count (cells/mm3)a

> 500 14.1% (38/269) 15.0% (25/167) 1 12.8% (13/102) 1
200–500 12.3% (29/236) 11.5% (15/131) 0.73 (0.37–1.46) 13.3% (14/105) 1.05 (0.47–2.37)
50–199 20.9% (14/67) 21.2% (7/33) 1.53 (0.60–3.90) 20.6% (7/34) 1.77 (0.64–4.90)
< 50 32.3% (10/31) 25.0% (2/8) 1.89 (0.36–9.92) 34.8% (8/23) 3.65 (1.29–10.3)b

HAARTa

No 9.7% (48/485) 9.9% (30/302) 1 9.3% (17/183) 1
Yes, < 2 years 26.0% (13/50) 33.3% (8/24) 4.53 (1.79–11.5)c 19.2% (5/26) 2.32 (0.78–6.95)
Yes, ‡ 2 years 45.6% (32/68) 84.6% (11/13) 49.9 (10.6–236)c 36.7% (20/55) 5.58 (2.66–11.72)c

First BED-CEIA result £ 0.8d

No — — — 4.3% (8/188) 1
Yes — — — 59.4% (19/32) 32.9 (12.1–89.4)c

ap value < 0.05 by chi square.
bp value < 0.05.
cp value < 0.01.
dSamples were available from both 2–4 years after seroconversion and 6–8 years after HIV seroconversion for 220 men; first BED-CEIA

result refers to the test result obtained for the sample collected 2–4 years after seroconversion.
OR, odds ratio; CI, confidence intervals; HAART, highly active antiretroviral therapy; CEIA, capture enzyme immunoassay; OD-n,

normalized optical density. Statistically significant values are shown in bold text.
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In a standard multivariate model that did not include
composite variables (Table 2, Model 1), the following factors
were independently associated with misclassification: HIV
viral load < 400 copies/ml, CD4 cell count < 50 cells/mm3,
and duration of HAART > 2 years. Furthermore, compared to
men who were not misclassified 2–4 years after seroconver-
sion, men who were misclassified 2–4 years after serocon-
version were significantly more likely to be misclassified 6–8
years after seroconversion [adjusted odds ratio (aOR) = 25.8,
p < 0.01]. In multivariate logistic regression models using
composite variables to account for CD4 cell count, HIV viral
load and HAART use (Table 2, Models 2 and 3), misclassifi-
cation 2–4 years after HIV seroconversion predicted misclas-
sification 6–8 years after seroconversion. In Model 2, the effect

of HAART use for 2 or more years on misclassification was
marginally statistically significant ( p = 0.048), even after ad-
justing for low CD4 cell count and low HIV viral load. The
effects of age and year of sample collection were attenuated
when the model was adjusted for CD4 cell count, HIV viral
load, and HAART use (Models 2 and 3).

We next compared BED-CEIA values obtained for paired
samples collected 2–4 and 6–8 years after HIV seroconversion
to evaluate trends in misclassification in individual study
participants. Different patterns of longitudinal BED-CEIA
results were obtained for different subgroups of participants
(Fig. 1). Among men who initiated HAART between the two
study visits, BED-CEIA results decreased by a median of 0.54
OD-n units [interquartile range (IQR): 0.22 to 0.70, Fig. 1A].

Table 2. Adjusted Odds of Misclassification by the BED Capture Enzyme Immunoassay (OD-n £ 0.8) in Men

Who Have Sex with Men with Nonrecent HIV Infection (Multicenter AIDS Cohort Study: 1987–2009)

Model 1 Model 2 Model 3
Factor aOR (95% CI) aOR (95% CI) aOR (95% CI)

All — — —
Age (years)

23–35 1 1 1
35–39 2.57 (1.08–6.13)a 2.36 (1.01–5.52)a 2.20 (0.95–5.10)
40–44 1.63 (0.65–4.05) 1.71 (0.70–4.17) 1.74 (0.72–4.17
45–74 2.05 (0.88–4.78) 2.08 (0.90–4.76) 2.13 (0.94–4.80)

Sample year
1987–1990 1 1 1
1990–1994 3.19 (1.21–8.34)a 2.69 (1.06–6.82)a 2.60 (1.03–6.57)a

1994–1998 2.35 (0.81–6.86) 1.95 (0.71–5.42) 1.80 (0.66–4.95)
1998–2009 2.70 (0.72–10.2) 1.98 (0.57–6.90) 3.26 (1.15–9.18)a

Race
White 1 1 1
Not white 1.71 (0.80–3.66) 2.07 (1.02–4.21)a 1.83 (0.91–3.67)

HIV viral load (copies/ml)
> 10,001 1
401 to 10,000 0.86 (0.36–2.05)
< 400 3.96 (1.53–10.3)b

CD4 cell count (cells/mm3)
> 500 1
200–500 1.76 (0.90–3.43)
51–199 6.85 (2.71–17.4)b

< 50 11.5 (3.64–36.0)b

HAART
No 1 1
Yes, < 2 years 1.82 (0.56–5.91) 1.54 (0.52–4.58)
Yes, ‡ 2 years 4.72 (1.35–16.5)a 3.16 (1.01–9.84)a

Visit-dependent variable
2–4 years after SC 1 1 1
6–8 years after SC, no 2–4 year sample 0.48 (0.18–1.27) 0.71 (0.29–1.72) 0.79 (0.34–1.88)
6–8 years after SC, not misclassified at 2–4 years 0.14 (0.06–0.30)b 0.18 (0.08–0.37)b 0.20 (0.10–0.40)b

6–8 years after SC, misclassified at 2–4 years 3.56 (1.19–10.6)a 4.01 (1.42–11.4)b 4.56 (1.69–12.3)b

Composite variable 1
HIV VL > 400 and CD4 > 50 1
HIV VL < 400 or CD4 < 50 3.88 (1.95–7.73)b

Composite variable 2
HIV VL > 400 and CD4 > 50 and no HAART 1
HIV VL < 400 or CD4 < 50 or HAART 3.78 (1.94–7.36)b

ap value < 0.05.
bp value < 0.01.
aOR, adjusted odds ratio; CI, confidence interval; HAART, highly active antiretroviral therapy; SC, seroconversion. Statistically significant

values are shown in bold text.
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In men who experienced significant immune decline between
the two study visits (those with a CD4 cell count > 50 cells/
mm3 2–4 years after HIV seroconversion and < 50 cells/mm3

6–8 years after HIV seroconversion, Fig. 1B), BED-CEIA re-
sults decreased by a median of 0.70 OD-n units (IQR: 0.44 to
0.83). For these men, the average decrease in CD4 cell count
was 342 cells/mm3 (IQR: 165 to 482, range 53 to 770). In
contrast, BED-CEIA values were stable in the subgroup of 137
men who did not initiate HAART and who had CD4 cell
counts > 50 cells/mm3 both 2–4 and 6–8 years after serocon-
version [median change: 0.00 OD-n units (IQR: - 0.28 to 0.34,
Fig. 1C)]. Seven of the 137 men (5.0%) who were not on
HAART and had CD4 cell counts > 50 cells/mm3 and viral
loads > 400 copies/ml at both study visits had an OD-n £ 0.8
at both time points. These data show that misclassification by
the BED-CEIA is not a transient phenomenon.

Discussion

In this study, 15.1% of men who were followed for more
than 2 years after HIV seroconversion were identified as re-
cently infected using the BED-CEIA. In multivariate models,
low CD4 cell count, low viral load, and time on HAART were
significantly associated with misclassification. Since produc-
tion of anti-HIV antibodies is diminished when viral replica-
tion is suppressed by the immune system or by HAART, and
since the BED-CEIA measures the proportion of IgG that is
specific for HIV, it is not surprising that some men with low
HIV viral loads had low BED-CEIA results. The proportion of
antibodies specific for HIV is also likely to decrease when the
immune system collapses. Therefore, it is also not surprising
that some men with low CD4 cell counts had low BED-CEIA
results. It is notable, however, that when individuals with low
CD4 cell counts and low viral loads were excluded from our
analyses, the misclassification frequency of the BED-CEIA
was 6.5%; this is higher than the misclassification frequency
noted in a previous report.26

We previously demonstrated the stability of BED-CEIA
results over time in a cohort of HIV-infected Ugandan wom-
en.27 Interestingly, most men in the MACS also had stable
BED-CEIA results over a period of several years (Fig. 1C) if
they did not become virally suppressed (Fig. 1A) or severely
immune compromised (Fig. 1B) at the later time point. In
addition, we identified a subgroup of men in the MACS who
had stable, low BED-CEIA values ( £ 0.8 OD-n) that were not
explained by low HIV viral load, low CD4 cell count, or
HAART use. The factor most strongly associated with mis-
classification 6–8 years after HIV seroconversion was previ-
ous misclassification by the BED-CEIA. We recently
demonstrated that repeated freeze thaws or prolonged incu-
bation at various temperatures did not impact results ob-
tained with the BED-CEIA; therefore, use of archived samples
that may have been thawed previously was not likely to have
led to artificially low BED-CEIA results in this study.27 Stu-
dies are underway to determine whether persistent misclas-
sification is explained by a viral factor (e.g., if the gp41
sequence in HIV from participants with persistently low BED-
CEIA values differs significantly from the sequence of the
peptide target in the BED-CEIA assay).

The misclassification by race can be explained by the dif-
ferences in IgG concentrations in African-Americans and
Hispanics as compared to whites. A study by McGowan
et al.28 demonstrated higher levels of total IgG in African-
Americans and Hispanics compared to whites for both HIV-
infected and HIV-uninfected individuals. An additional study
found that HIV-infected African-Americans had significantly
higher levels of total IgG compared to HIV-infected whites
across all levels of CD4 counts.29 Since the BED-CEIA mea-
sures the proportion of IgG specific for HIV of the total IgG,
African-Americans and Hispanics may be more likely to be
misclassified than whites as the proportion of IgG specific for
HIV of total IgG would be lower. However, data are not
available comparing the level of antibodies specific to the gp41
target antigen used in the BED-CEIA in different racial groups.
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FIG. 1. Comparison of paired BED capture enzyme immunoassay (CEIA) results within an individual 2–4 and 6–8 years
after HIV seroconversion (Multicenter AIDS Cohort Study: 1987–2009). The x-axis shows the number of years between HIV
seroconversion and sample collection. The y-axis shows the BED-CEIA result in normalized optical density (OD-n) units. Two
samples from each individual were tested with the BED-CEIA: one collected 2–4 years after HIV seroconversion and one
collected 6–8 years after HIV seroconversion; results from the two samples from each individual are connected with a gray
line. (A) Data for men who had a CD4 cell count > 50 cells/mm3 and an HIV viral load > 400 copies/ml at 2–4 years who
initiated HAART between the two time points and were receiving HAART 6–8 years after seroconversion. (B) Data for men
who had a CD4 cell count > 50 copies/mm3 2–4 years after seroconversion and a CD4 cell count < 50 copies/mm3 6–8 years
after seroconversion. (C) Data for men who had a CD4 cell count > 50 cells/mm3 and an HIV viral load > 400 copies/ml at
both time points, and who were not receiving HAART. In each panel of the figure, a solid black line shows the regression line
for all paired data; dashed black lines show the 95% confidence intervals for the regression line.
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The specificity of the BED-CEIA can be increased by low-
ering the cut-off value that is used to define recent HIV in-
fection. In one study, the BED-CEIA cut-off value was
reduced from 0.8 to 0.4 OD-n to reduce the frequency of
misclassification.7 However, this also reduces the sensitivity
for detection of recently infected individuals.4 In this study,
factors that were associated with misclassification at the
higher cut-off of 0.8 OD-n (e.g., low HIV viral load, low CD4
cell count, and duration of HAART use) were still associated
with misclassification at a cut-off of 0.4 OD-n (data not
shown). The frequency of misclassification was reduced when
men with low CD4 cell counts and/or low viral loads were
classified as not recently infected (without changing the assay
cut-off from 0.8 OD-n).

This report provides information on the nature and fre-
quency of misclassification of the BED-CEIA in MSM from the
United States who are likely to be infected with subtype B
HIV. The observed misclassification rate of 15.1% is much
higher than the misclassification rate of 3% that is stated in the
BED-CEIA package insert. Consideration of CD4 cell count
and HIV viral load data in the evaluation of HIV incidence
using the BED-CEIA can reduce the misclassification rate by
identifying individuals who are unlikely to have been infected
within the past year; in our study, this approach reduced the
misclassification frequency from 15.1% to 6.5%. Inclusion of
criteria such as a CD4 cell count above 200 cells/mm3 and an
HIV viral load greater than 400 copies/ml in a cross-sectional
HIV incidence testing algorithm should not significantly im-
pact the sensitivity of detection of recently infected individ-
uals (sensitivity of the algorithm). In the MACS in the absence
of HAART, only 1.7% (7/406) of seroconverters had a CD4
cell count below 200 cells/mm3 and only 5.4% (22/406) had a
viral load below 400 copies/ml within the first year after se-
roconversion. Further studies are needed to determine the
window period for recent HIV infection using different cut-
offs for the BED-CEIA, and to determine whether consider-
ation of CD4 cell count, HIV viral load, or other biomarkers
increases the precision of HIV incidence estimates obtained
using the BED-CEIA. Studies are also needed to determine
whether findings from this report can be generalized to
women, since gender-related differences in the immunologic
response to HIV infection have been noted,20 and to individ-
uals infected with non-subtype B HIV.
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