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Summary: Criteria for acute and early HIV that incorporated the ARCHITECT signal-to-cutoff ratio
were used in a multinational cohort study, facilitating antiretroviral therapy initiation on the day of
enrollment in 171 (87.7%) participants and 24 (12.3%) the next day.

Background: Antiretroviral therapy (ART) initiation during acute and early HIV infection
(AEHI) limits HIV reservoir formation and may facilitate post-ART control but is logistically
challenging. We evaluated the performance of new AEHI diagnostic criteria from a multinational prospective study of ART initiation during AEHI.
Methods: ACTG 5354 enrolled adults at 30 sites in the Americas, Africa, and Asia who met
any one of six criteria based on combinations of results of HIV RNA, HIV antibody, Western
blot or Geenius assay, and/or the signal-to-cutoff (S/CO) ratio of the ARCHITECT HIV
Combo Ag/Ab CMIA or GS HIV COMBO Ag/Ab EIA. HIV infection and Fiebig stage were
subsequently confirmed by centralized testing.
Results: From 2017-2019, 195 participants were enrolled with median age 27 (interquartile
range 23-39) years. Thirty (15.4%) were female. ART was started by 171 (87.7%) on the day
of enrollment and 24 (12.3%) the next day. AEHI was confirmed in 188 (96.4%) participants
after centralized testing, four (2.0%) participants were retrospectively found to have chronic
infection, and three (1.5%) found not to have HIV discontinued ART and were withdrawn.
Retrospectively, a nonreactive or indeterminate HIV antibody on the Geenius assay combined
AEHI cases
with no false-positive results.
Conclusions: Novel AEHI criteria incorporating ARCHITECT S/CO into diagnostic
algorithms facilitated rapid and efficient ART initiation without waiting for an HIV RNA
result. These new criteria may facilitate AEHI diagnosis, staging, and immediate ART
initiation in future research studies and clinical practice.
Key Words: Acute HIV infection; Antigen/antibody assays; Antiretroviral Agents; Same day
therapy; Signal-to-cutoff ratio
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Opportunistic Infections, 8-11 March 2020.

Early antiretroviral therapy (ART) is associated with decreased risk of HIV-related
illnesses, other serious illnesses, and death as compared to deferred ART initiation [1, 2] and
immediate ART initiation upon HIV diagnosis is now recommended by most international
guidelines [3-5]. Despite this, HIV is routinely diagnosed during the chronic phase of
infection, after establishment of HIV reservoirs that represent the major barrier to HIV cure
[6]. In contrast, ART initiation during acute and early HIV infection (AEHI) limits the initial
establishment of HIV reservoirs [7], enhances reservoir decay [8], restricts viral genetic
diversification [9], may facilitate post-treatment control [10, 11], and reduces the risk of
onward transmission [12]. For these reasons, individuals who initiate ART during AEHI
constitute an ideal population in which to test novel strategies to achieve durable HIV
suppression without ART.
Although there is a strong rationale for initiating ART during AEHI, early diagnosis
and treatment is challenging and therefore mostly limited to research settings [13]. The
window of opportunity is small, with rapid evolution of diagnostic markers that includes
detectability of HIV RNA (Fiebig I), followed by p24 antigen (Fiebig II), HIV IgM antibody
(Fiebig III), indeterminate Western blot or Geenius HIV-1/2 antibody assay (Fiebig IV), and
positive Western blot or Geenius HIV-1/2 antibody assay with negative p31 band (Fiebig V)
[14]. Fiebig stages I-IV each last about 3-5 days or less [14-16].
Diagnosis is complicated by the fact that AEHI may cause no or non-specific
symptoms [17-21]. Antibody-based assays may not detect HIV during its earliest stages and
rapid diagnostic tests that detect the p24 antigen may perform poorly when used on whole
blood in field conditions [22-24]. In resource-limited settings, AEHI diagnoses may be
missed because testing algorithms only include these types of tests for reasons of cost and
feasibility [25]. Where included in testing algorithms, confirmatory tests such as Western

or nucleic acid testing for HIV RNA can delay diagnosis and ART initiation,
particularly when testing is performed off-site or in batches [15]. Delays of only a few days
may allow progression through Fiebig stages and expansion of HIV reservoirs [26].
Therefore, there is a need to improve upon current diagnostic strategies for AEHI that
leverage compatible clinical syndromes to identify candidates for intensive testing and
generally require detectable HIV RNA as a prerequisite for diagnosis [27].
Fourth-generation immunoassays are commonly used screening tests that
simultaneously detect HIV antigens and antibodies. Though results are often dichotomized as
reactive or non-reactive, the assays actually report a signal-to-cutoff (S/CO) ratio that, when
high, is strongly predictive of confirmatory HIV test results and can be rapidly communicated
to clinicians without adding another step to diagnostic algorithms [28, 29]. The magnitude of
the S/CO ratio may also be useful for distinguishing AEHI from chronic HIV infection,
particularly in combination with other markers of recent infection such as an undetectable
HIV antibody [30]. S/CO-based criteria from fourth-generation HIV immunoassays may
therefore facilitate rapid AEHI diagnosis and ART initiation without a need for confirmatory
HIV RNA or other off-site testing.
We evaluated the performance of new AEHI diagnostic criteria from an ongoing
multi-national prospective study of ART initiation during AEHI.
METHODS
Study Design and Participants

open-label study to evaluate the impact of early ART initiation on the establishment of
HIV reservoirs and development of HIV-specific immune responses. Participants 18 years
and older with AEHI were enrolled at 30 sites in the Americas, Africa, and Southeast Asia.

strategies for identifying AEHI varied by site and included serial HIV testing of
behaviorally vulnerable individuals; outreach to providers administering pre-exposure and
post-exposure prophylaxis; performance of HIV testing soon after suspected exposures and in
patients with symptoms consistent with acute retroviral syndrome; and use of AEHI
screening algorithms with combinations of antigen/antibody (Ag/Ab) immunoassays,
antibody-only immunoassays, and/or nucleic acid testing.
Participants presented with community-based testing results and had to satisfy one of
six study-specific AEHI criteria prior to enrollment (Table 1). These criteria were designed to
support HIV diagnosis in early stages of infection, establish relative recency of infection,
accommodate differences in testing procedures at various study sites, and estimate AEHI
stage according to protocol-defined groupings. HIV RNA results had to be reported from an
FDA-approved assay. Where available, S/CO ratios from the fourth-generation ARCHITECT
HIV Ag/Ab Combo CMIA (Abbott Diagnostics,

or GS HIV Combo Ag/Ab EIA

(Bio-Rad Laboratories, Redmond, WA) could be used to support recency of infection [30].
Both assays report a single S/CO without distinguishing HIV p24 antigen from antibody

Participants were encouraged to initiate ART on the day of enrollment, either with
study-provided single-tablet elvitegravir/cobicistat/emtricitabine/tenofovir alafenamide
fumarate (EVG/COBI/FTC/TAF) or another regimen at participant or provider discretion.
Study-provided single-tablet bictegravir/emtricitabine/tenofovir alafenamide fumarate
(BIC/FTC/TAF) became available as a second option after enrollment was completed and
ART changes were allowed at participant or provider discretion. Participants were followed
longitudinally with a primary objective of evaluating the impact of early ART on cellassociated HIV DNA in CD4+ T-cells after 48 weeks.

participants provided written informed consent prior to enrollment. The study was
approved by ethics committees and institutional review boards at all participating institutions.

HIV Confirmatory Testing and Staging
Samples from the day of enrollment underwent retrospective, centralized HIV
confirmatory testing and Fiebig staging [14]. Centralized testing included plasma HIV RNA
quantification using the Abbott m2000rt RealTime HIV-1 RNA Viral Load assay (Abbott
Molecular, Des Plaines, IL) as well as the ARCHITECT HIV Ag/Ab Combo CMIA, the GS
HIV Combo Ag/Ab EIA, and the third-generation IgM-sensitive BioPLUS O EIA (Bio-Rad Laboratories, Redmond, WA). The Geenius HIV-1/2
Supplemental Assay (Bio-Rad Laboratories, Redmond, WA) was used for HIV-1/2 IgGantibody discrimination, facilitating Fiebig stage assignment through detection of antibodies
against gp41, gp160, p24 and p31. All testing was conducted per manufacturer instructions.

Statistical Methods
Demographic and diagnostic data from the screening and enrollment visits for all
enrolled participants were used for these analyses. Data were summarized by descriptive
statistics, including median and interquartile range (IQR) for continuous measures. Rankbased Spearman correlation coefficient was used to assess associations between outcomes.
Exact Wilcoxon rank-sum test was used for comparisons between groups and JonckheereTerpstra test was used for
comparisons of two proportions. All analyses were performed using SAS version 9.4
(SAS Institute Inc., Cary, NC).

Study Population and Antiretroviral Therapy Initiation
From January 2017 through December 2019, a total of 195 participants enrolled and
completed centralized confirmatory HIV testing, including 133 (68.2%) from sites in the
United States and 62 (31.8%) from other countries (Supplementary Table 1). Enrolled
participants had median age 27 (IQR 23-39) years, median body mass index 24.0 (IQR 21.228.0) kg/m2, and 30 (15.4%) were female. The interval between the first specimen used for
HIV screening and study enrollment was a median of 5 (IQR 3-7) days for U.S. sites and 6
(IQR 2-12) days for other countries. ART was started by 171 (87.7%) participants on the day
of enrollment and 24 (12.3%) the next day, mostly with study-provided
EVG/COBI/FTC/TAF (n=151; 77.4%) or dolutegravir/lamivudine/tenofovir disoproxil
fumarate (n=37; 19.0%). Same-day ART initiation was more common at U.S. sites than other
countries (92.5% vs. 78.0%, p=0.005).
Centralized testing identified 3 (1.5%) participants without HIV, all of whom were
enrolled based on erroneous HIV RNA determinations due to local specimen processing
errors. These participants received ART for 2, 13, and 35 days before discontinuation and
study withdrawal. Centralized testing identified 4 (2.0%) participants with Fiebig VI
(chronic) HIV who were followed for up to 24 weeks before study withdrawal and referral
for standard local care.
Among the 192 participants confirmed to be living with HIV, 136 (70.8%) were
symptomatic at diagnosis. Sixty-eight (35.4%) were enrolled while hospitalized.

Laboratory Characteristics
Median CD4+ T-cell count at enrollment was 403 (IQR 292-563) cells/mm³, CD8+ Tcell count 617 (IQR 322-1030) cells/mm³, and HIV RNA 6.3 (IQR 5.3-6.8) log10copies/mL.
HIV RNA was lower among female as compared to male participants (median 5.21 [IQR
4.34-6.49] vs 6.36 [IQR 5.58-6.88] log10copies/mL, p=0.001) and among asymptomatic as
compared to symptomatic participants (median 5.39 [IQR 4.59-6.64] vs 6.41 [IQR 5.68-6.88]
log10copies/mL, p<0.001). HIV RNA results were available at a median of 8 (IQR 4-11) days
after sample collection.
Two participants with HIV RNA <40 copies/mL at enrollment were in Fiebig stages
V and VI with no history of ART use or participation in a candidate HIV vaccine trial. The
participants were enrolled based on a reactive third-generation EIA on the day of enrollment
combined with a non-reactive Alere Determine HIV-1/2 Ag/Ab Combo assay 8 and 34 days
prior to enrollment, respectively (AEHI criterion C). Results from the Abbott Architect HIV
Ag/Ab Combo assay and Bio-Rad Geenius HIV-1/2 assay, run retrospectively on samples
from the day of enrollment at a centralized laboratory, confirmed both HIV diagnoses despite
undetectable HIV RNA.

Estimated and Actual Fiebig Stages
AEHI was confirmed in 188 (96.4%) participants with a variety of Fiebig stages
(Table 2). The most used criterion used by sites to enroll participants was a combination of
detectable HIV RNA and non-reactive HIV antibody (n=113, 57.9%). Criteria that
incorporated the S/CO ratio were used for prospective enrollment of 26 (13.3%) participants,
all of whom were confirmed to be in Fiebig stages I-V via retrospective centralized testing.
A total of 102 (53.1%) participants had a later actual Fiebig stage at enrollment than
had been estimated based on the AEHI criterion used for enrollment. For these cases, a

of 5 (IQR 4-7) days had elapsed between the initial specimen collection for HIV
screening and study enrollment. When stratified by estimated Fiebig stage group,
discrepancies were directly correlated with time between first HIV screening test and study
enrollment (Figure 1).

ARCHITECT Signal-to-Cutoff Ratio
Centralized retrospective testing showed that the ARCHITECT S/CO ratio increased
overall with actual Fiebig stage, with participants in Fiebig I (n=6) having median 0.4 (IQR
0.4-0.6), Fiebig II (n=43) 41.9 (IQR 11.0-114.9), Fiebig III (n=56) 35.7 (17.0-108.3), Fiebig
IV (n=23) 44.0 (IQR 18.3-116.4), Fiebig V (n=60) 58.6 (IQR 22.0-90.1), and Fiebig VI (n=4)
147.2 (IQR 63.5-346.5; p=0.033). ARCHITECT S/CO was directly correlated with
enrollment HIV RNA (unadjusted Spearman correlation coefficient 0.62, p<0.001; adjusted

or indeterminate HIV antibody on the Geenius assay at enrollment confirmed 99
of 122 (81.2%) Fiebig II-IV AEHI cases (Figure 2). By definition, Fiebig I was associated
with S/CO <1 and Fiebig V with a reactive HIV antibody [14].

DISCUSSION
This study demonstrated the feasibility of diagnosing HIV and initiating ART during
AEHI across a wide variety of clinical research sites, including both resource-rich and
resource-limited settings. Criteria that can be broadly applied in this way are necessary to
undertake research that reflects the heterogeneity of both the virus and affected populations,
including geographic diversity of HIV subtypes that may affect disease pathophysiology and
outcomes [31, 32].

the AEHI criteria in this study allowed for ART initiation before receipt
of HIV RNA or other confirmatory HIV testing. Despite recent scale-up of HIV RNA testing
worldwide, transportation of specimens to centralized laboratories and batch testing on
automated machinery introduce delays in the process of getting HIV RNA results to
healthcare providers and research participants [33-36]. Point-of-care HIV RNA testing could
eliminate such delays and facilitate same-day ART initiation but is not widely available [37].
ART initiation on the day of HIV diagnosis improves engagement in care in many settings
[38-42], produces rapid and durable viral suppression for most individuals [43, 44], and
decreases HIV transmission [45]. In our study, enrolling participants without HIV RNA
results available to confirm their HIV diagnosis facilitated rapid ART initiation. Despite
potential concern for false-positive HIV diagnoses, we found that the few cases without HIV
were due to erroneous results from local HIV RNA tests and not failures of the AEHI criteria.
These three participants were exposed to days or weeks of ART with a well-established and
favorable safety profile. Risks and benefits of potentially exposing individuals without HIV
to investigational agents would need to be considered if these criteria are used in future
studies of novel interventions during AEHI.
Participants were also enrolled before AEHI staging could be determined. The novel
AEHI criteria utilized in this study were mapped to estimated Fiebig stages with actual Fiebig
stages only determined retrospectively via centralized testing. This strategy, paired with
study-provided ART options, facilitated early identification and treatment of AEHI.
Understanding that progression through Fiebig stages can occur rapidly [14, 15], it is not
surprising that discrepancies between estimated and actual Fiebig stages in this study were
directly associated with increased duration between initial HIV testing and study enrollment.
This was particularly true among participants whose initial testing indicated the earliest
stages of HIV. Delays between initial testing and enrollment were due to multiple factors

as turnaround time for initial test results, need for follow-up testing to satisfy criteria,
and site-specific administrative issues. Our findings underscore the urgency to identify AEHI
so that ART can be initiated as early as possible in order to achieve its potential maximal
benefit.
Of the six AEHI criteria allowed by the study protocol, by far the most utilized was a
combination of detectable HIV RNA by PCR with a non-reactive HIV antibody. A number of
prior and ongoing studies of AEHI have used this strategy successfully, sometimes
leveraging pooled PCR to decrease costs [46-49]. While S/CO-based criteria were used
relatively less frequently for enrollment into this study, the retrospectively-evaluated

HIV antibody by the Geenius assay performed well in identifying AEHI during
Fiebig stages II-IV. By definition, Fiebig I was associated with S/CO <1 and Fiebig V with
detectable HIV antibody. In resource-limited settings, transportation of specimens to
centralized laboratories and the need for trained technicians may create barriers to using
S/CO ratio in AEHI diagnostic algorithms [50]. These barriers mirror those observed with
centralized HIV RNA testing, but Ag/Ab assays return results faster than high-throughput
HIV RNA assay systems and may be useful in the setting of failed pre-exposure prophylaxis
that can suppress viremia [51, 52]. As such testing platforms become more commonplace,
S/CO may prove a useful tool for identifying AEHI in the absence of HIV RNA testing,
thereby facilitating rapid ART initiation in individuals with a high pre-test probability of
AEHI.
Most participants in this study were symptomatic at the time of AEHI diagnosis and
approximately one-third were hospitalized. While prior studies have reported a similar
prevalence of symptoms during AEHI [17-19], this may be at least partly an artefact of
symptomatic patients being more likely to seek care and diagnostic testing. When participants

screened prospectively for AEHI with serial HIV testing, clinical manifestations tend to
be less common at diagnosis [20, 21]. Symptoms were not considered in the AEHI criteria for
this study, which sought to capture a wide range of testing practices at participating research
sites. However, symptom-based scoring systems have been proposed to identify individuals
at highest risk for AEHI in order to optimize screening yields [53, 54] and some participating
sites may have considered symptoms when deciding who to test for HIV.
These analyses leveraged centralized laboratory testing from a global network of
participating sites to evaluate the performance of novel criteria for AEHI diagnosis. By
design, strategies for identifying candidates for HIV screening varied by site and enrollment
into this study only occurred after the initial diagnosis was made, so we are unable to assess
diagnostic yield of screening strategies at participating sites. Similarly, the relative frequency
of each of the six criteria used for enrollment largely reflects site-level differences in
procedures and does not necessarily reflect the relative usefulness of each criterion. It should
be noted that the Abbott m2000rt platform, used for centralized viral load quantification in
this study, is not FDA-approved for HIV diagnostic testing. Although S/CO ratio is an
intrinsic read-out from fourth-generation HIV immunoassays, use of the S/CO to diagnose
AEHI is not an FDA-approved approach nor is it included in manufacturer instructions. Some
participating sites reported difficulty obtaining this result from commercial laboratories, but
our findings suggest a potential value of routinely reporting S/CO ratio. In lower prevalence
populations, S/CO-based criteria for AEHI may yield false-positive diagnoses that were not
observed in this study [30]; symptom-based scores [53, 54] or other risk-stratification
methods could be considered to focus S/CO assessment on individuals with a high pre-test
probability of AEHI. The Geenius assay used for Fiebig staging may not correlate perfectly
with the standard Western blot due to differences such as the gp160 band detected by each
assay and timelines for positivity of other bands, though there is evidence that the p31 band

for determining progression out of Fiebig V becomes positive at the same time or
earlier on the Geenius assay [55]. The Ag/Ab assays used in this study did not differentiate
the reactive component per se; however, testing platforms that do differentiate Ag/Ab may
have added value in evaluating AEHI and should be further evaluated for this purpose. The
study was carried out at experienced clinical research centers and there may be additional
barriers to utilizing these criteria in routine clinical care centers.
In summary, novel AEHI criteria incorporating ARCHITECT S/CO into diagnostic
algorithms facilitated rapid ART initiation in individuals with a high pre-test probability of
AEHI. ART initiation during AEHI was feasible even in situations where HIV RNA testing
remained pending, with minimal ART exposure observed for the few participants in whom
centralized testing did not confirm HIV. Importantly, retrospectively applied S/CO-based
criteria yielded no false-positive HIV diagnoses. These new criteria may facilitate AEHI
diagnosis, staging, and immediate ART initiation in future research studies that will test
novel interventions to achieve durable HIV suppression with products administered during
AEHI or after ART initiation during AEHI [56].
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Table 1. Diagnostic Criteria for Acute HIV Infection Used at Clinical Research Sites for
Enrollment of Participants in the A5354/EARLIER Study
Criterion to
Diagnose HIV Infection

A

Detectable HIV RNA within
28 days

Criterion to
Establish Recency

Estimated
Fiebig Stage
Group

AND

Non-reactive HIV antibody
within 7 days

I/II

B

Detectable HIV RNA or
reactive HIV antibody within
28 days

AND

Negative/indeterminate WB or
Geenius HIV-1/2
Supplemental Assay within 7
days

III/IV

C

Reactive HIV antibody,
positive WB that is negative
for p31 band, or positive
Geenius HIV-1/2
Supplemental Assay that is
negative for p31 band within 7
days

AND

Non-reactive HIV antibody or
undetectable HIV RNA within
90 days prior to study entry

V

AND

Non-reactive HIV antibody
within 7 days

I/II

AND

Non-reactive HIV antibody
within 7 days

I/II

ARCHITECT or GS HIV
D
days
ARCHITECT or GS HIV
E

AND
prior S/CO <0.5 within 90
days

F

Detectable HIV RNA within 7
days

AND

Non-reactive HIV antibody
within 7 days
AND
ARCHITECT or GS HIV
Combo S/CO 0.5-9.9 within 7
days

I/II

Abbreviations: S/CO, signal-to-cutoff ratio (from ARCHITECT HIV Antigen/Antibody Combo assay or GS HIV
Combo Antigen/Antibody enzyme immunoassay)
Eligibility for enrollment was assessed using available test results to satisfy one of six study-specific criteria for
acute and early HIV infection, each of which was mapped to an estimated Fiebig stage group (defined by protocol as
I/II, III/IV, or V). Criteria were designed to support HIV diagnosis in early stages of infection and establish relative
recency of infection (including minimizing the risk of progression to Fiebig VI by the time of enrollment) while
accommodating differences in testing procedures at study sites. Time periods refer to the number of days that a test
could be collected prior to screening for study entry. Criteria D-F were designed to capture participants in the
earliest stages of AEHI, with low-level viremia and before development of antibody responses to HIV. The S/CO
was used as a surrogate for HIV RNA based on the understanding that p24 antigen detection at an S/CO of 0.5-10
(and a negative IgM/IgG immunoassay) corresponds roughly to an HIV RNA of 4.0-5.5 log10copies/mL but is also
the most common range for false-positive tests [30]. A recent increase of S/CO from below to within this range was
considered indicative of new infection (criterion E). To minimize false-positive diagnoses, participants with this
range of S/CO but no prior S/CO assessment required HIV RNA testing prior to enrollment (criterion F). The
concomitant requirement for a non-reactive HIV antibody test within the preceding 7 days was designed a priori to
exclude participants in Fiebig stages III-V.

2. Actual Fiebig Stage of Participants by Inclusion Criterion for Acute and Early HIV
Infection

Inclusion AEHI Criterion Uninfected
I
II
(Estimated Fiebig Stage)
(n=3)
(n=6) (n=43)
A (I/II)
2
5
27
B (III/IV)
1
1
4
C (V)
0
0
0
D (I/II)
0
0
12
E (I/II)
0
0
0
F (I/II)
0
0
0
Abbreviations: AEHI, acute and early HIV infection

Actual Fiebig Stage
III
IV
V
(n=56) (n=23) (n=60)
47
13
18
3
4
6
0
2
32
4
4
4
0
0
0
2
0
0

VI
(n=4)
1
0
3
0
0
0

Total
(n=195)
113 (57.9%)
19 (9.7%)
37 (19.0%)
24 (12.3%)
0 (0%)
2 (1.0%)

Eligibility for enrollment was assessed using available test results to satisfy one of six study-specific criteria for
acute and early HIV infection, each of which was mapped to an estimated protocol-defined Fiebig stage group (I/II,
III/IV, or V). Actual Fiebig stage was determined by centralized testing of samples collected on the day of
enrollment. Please see Table 1 for definitions of inclusion criteria for acute and early HIV infection.

Figure 1. Associations Between Timing of Enrollment, Initial HIV Screening Test, and Actual
Fiebig Stage.
Actual Fiebig stage at enrollment was plotted against the number of days elapsed since initial HIV testing for all
participants (panel A) and separately for participants who enrolled with estimated Fiebig I/II (panel B), estimated
Fiebig III/IV (Panel C), and estimated Fiebig V (panel D). The left and right edges of each box in the figure indicate
the interquartile range. The line inside the box indicates the median. Points plotted on panel A using the log-scale
were binned in order to accurately present the number of data points.

Figure 2. ARCHITECT Signal-to-Cutoff (S/CO) Ratios of Participants with
Negative/Indeterminate Geenius HIV-1/2 Antibody Results, by Fiebig Stage
ARCHITECT and Geenius HIV-1/2 antibody assays were run using samples from the day of enrollment for all
participants. The bottom and top edges of each box in the figure indicate the interquartile range. The line inside the
box indicates the median. Filled circles represent actual data points. *Two Fiebig II participants had an
indeterminate Geenius with cross-reacting IgG antibody to gp140/p31 and a negative 3rd generation HIV-1/2 result.
Points plotted were binned in order to accurately present the number of data points.

