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Context.— Persons at risk of human immunodeficiency virus 1 (HIV-1) infection
have been classified incorrectly as HIV infected because of Western blot results,
but the frequency of false-positive Western blot results is unknown.

Objectives.— To determine the frequency of false-positive HIV-1 Western blot
results in US blood donors and to make projections to other screened populations.
Secondarily, to validate an algorithm for evaluating possible false-positive cases.

Design.— Aretrospective cohort study of HIV-1 enzyme immunoassay (EIA) and
Western blot results from large blood donor screening programs in which donors
with suspected false-positive Western blot results underwent HIV-1 RNA polymer-
ase chain reaction (PCR) testing and follow-up HIV-1 serology.

Setting.— Five US blood centers participating in the Retrovirus Epidemiology
Donor Study.

Participants.— More than 5 million allogeneic and autologous blood donors who
successfully donated blood at 1 of the 5 participating centers from 1991 through
1995.

Main Outcome Measures.— Rate of false positivity by Western blot and true
HIV-1 infection status as determined by HIV-1 RNA PCR and by serologic follow-
up of blood donors more than 5 weeks after donation.

Results.— Of 421 donors who were positive for HIV-1 by Western blot, 39 (9.3%)
met the criteria of possible false positivity because they lacked reactivity to p31. Of
these, 20 (51.3%) were proven by PCR not to be infected with HIV-1. The false-
positive prevalence was 4.8% of Western blot—positive donors and 0.0004% (1 in
251 000) of all donors (95% confidence interval, 1in 173000 to 1 in 379 000 donors).

Conclusions.— A false diagnosis of HIV-1 infection can result from the combi-
nation of EIA and Western blot testing in blood donor and other HIV-1 screening
programs. Individuals with a positive Western blot result lacking the p31 band
should be counseled that, although they may be HIV infected, there is uncertainty
about this conclusion. These individuals should be further evaluated by RNA PCR

testing (if feasible) and HIV serologic analysis on a follow-up sample.
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THE DIAGNOSIS of human immunode-
ficiency virus 1 (HIV-1) infection is made
based on the detection of antibodies to
HIV-1. This involves a 2-stage process
beginning with a screening enzyme im-
munoassay (EIA) followed by a supple-
mentary test to confirm the specificity of
the EIA result. The supplementary test
thatis most oftenusedisthe HIV-1 West-
ern blot assay. Until the early 1990s, the
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minimal criteria for interpretation of a
Western blot result as positive were not
standardized and at least 3 different
Westernblot interpretation schema were
inwidespread usein varied screening and
diagnostic settings.'* Because of con-
cerns about possible false-positive reac-
tions, the Food and Drug Administration
(FDA) criteria used in the blood donor
setting for a positive Western blot result
interpretation required the detection of
bands of 3 specific HIV-1 gene products:
a core (Gag) protein (p24), an envelope
(Env) glycoprotein (gp41 or gp120/160),
and a polymerase protein (p31; endo-
nuclease).*

In February 1993, the FDA made a
set of recommendations for Westernblot
interpretation that were adopted by
manufacturers of FDA-licensed HIV-1
Western blot kits. These less stringent
criteriawere adopted toreduce the num-
ber of HIV-1 seroindeterminate West-
ern blot interpretations, particularly in
high-risk screening settings, in which
HIV-1-infected persons presenting dur-
ing early seroconversion or with late-
stage AIDS could be classified as sero-
indeterminate rather than as HIV-1
seropositive.>® The 1993 FDA-revised
criteria for a positive Western blot re-
sult dropped the requirement for p31
reactivity. These new criteria stated
that a result would be interpreted as
HIV-1 Western blot positive if antibod-
ies existed to 2 of the 3 diagnostic HIV-1
proteins: p24, gp41, and gp120/160.>

Since adoption of these revised crite-
ria, several studies have identified low-
risk individuals who have been falsely
classified as HIV-1infected as aresult of
positive HIV-1 Western blots because
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of Env-only (gp41 plus gp120/160) or
Gag plus Env (p24 plus gp4l and/or
p120/160) patterns.”® One report de-
scribed 13 blood donors with HIV-1 Env-
only patterns who lacked HIV risk factors
and appeared not tobeinfected with HIV."
Subsequently, Sayre et al® reported 4 do-
nors with similar positive Western blot
patternsin whom follow-up testing did not
show the development of additional West-
ern blot bands that would be expected in
seroconversion. These donorslacked HIV
risk factors and had negative test results
by HIV-1 RNA and DNA polymerase
chain reaction (PCR) and by HIV-1 p24
antigen testing and HIV culture when
performed.?

Toinvestigate the prevalence of false-
positive HIV-1 Western blots, we re-
viewed a large blood donation database
and systematically studied all anti-HIV
ETIArepeat-reactive Western blot—posi-
tive donations lacking the p31 band. Our
purpose was to determine the frequency
of false-positive HIV-1 Western blots in
US blood donors, to validate an algo-
rithm for selecting possible false-posi-
tive cases for further evaluation, and to
determine those Western blot patterns
most predictive of false-positive results.

METHODS

The Retrovirus Epidemiology Donor
Study (REDS) is a study of viral infec-
tion in blood donors, conducted by 5 par-
ticipating blood centers (Irwin Memo-
rial Blood Centers, San Francisco, Calif;
Oklahoma Blood Institute, Oklahoma
City;and the Chesapeake-Potomac[Bal-
timore, Md], Southeastern Michigan
[Detroit], and Southern California [Los
Angeles] Regions of the American Red
Cross), a coordinating center (Westat
Inc, Rockville, Md), and a central labo-
ratory (SRA Technologies, Rockville).t
As an element of REDS, anti-HIV EIA
and Western blot results, including de-
tailed band pattern data, are forwarded
from all blood centers to the coordinat-
ing center and are maintained in a cen-
tralized database. Institutional review
board approval for this aspect of REDS
was received from all participating blood
centers.

We reviewed the Western blot band
patterns of all anti-HIV EIA repeat-re-
active Western blot—positive donations
from 1991 through 1995 using both com-
puter records and source laboratory
documentation. All donations included
in this analysis were initially screened
with either the Abbott (Abbott Park, Ill)
anti-HIV-1 ETA (through March 1992)
or the Abbott anti-HIV-1/HIV-2 EIA
(after March 1992). Enzyme immunoas-
say repeat-reactive samples were fur-
ther tested with the FDA-licensed Bio-
tech (Rockville, Md) Western blot.
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Donations collected at Irwin Memorial
Blood Centers from January 1991
through February 1992 were excluded
from analysis because a different confir-
matory test was used. For purposes of
this analysis, we applied the 1993 revi-
sion of Western blot interpretive crite-
ria to all donations in the 5 years of this
study. We selected those positive West-
ern blot results that completely lacked
p31 reactivity (ie, absence of even +/-
reactivity) for further investigation and
used 2 separate methods to assess
whether HIV infection was present. The
first method was to review the results of
any follow-up anti-HIV testing (EIA
and Western blot) obtained as part of
routine donor notification and counsel-
ing procedures. A nonseroconverting
follow-up serology was defined as either
negative anti-HIV EIA results or the
lack of development of a p31 band on
Western blot to conform with the pre-
1993 positive interpretive criteria (p24,
p31, gp4l, or gp120/160) on a sample col-
lected more than 5 weeks after the index
donation. The second method was to test
afrozenserumaliquot of the initial West-
ern blot-positive donation for HIV-1
RNA by PCR assay at our central labo-
ratory. In 2 cases, testing of follow-up
rather than index donations was per-
formed because of lack of sample avail-
ability. For PCR testing, we used the
FDA-licensed Roche Amplicor HIV
RNA assay (Roche Molecular Systems,
Somerville, NJ) modified to yield quali-
tative rather than quantitative results.
The modification used only the undiluted
PCR-amplified product for probe hy-
bridization and detection.!! Each assay
included the kit internal standard spiked
into each test sample prior to RNA ex-
traction to control for RNA recovery,
amplification efficiency, and assay in-
hibitors. To control for possible errors in
PCR testing, we tested a second aliquot
from the same donation (or from a sub-
sequent donation from the same donor)
in anindependent PCR run for those do-
nations in which there was either no fol-
low-up sample for serologic testing or
initial PCR results and follow-up serol-
ogy suggested a conflicting interpreta-
tion of HIV infection status.

The sensitivity and specificity of our
modified PCR assay were evaluated ona
panel of 100 frozen blood donor samples
consisting of 50 anti-HIV EIA-negative
samples and 50 anti-HIV-1 Western
blot—positive samples with p31 reactiv-
ity. Using this sample set, the specificity
of this assay was 100% and the sensitiv-
ity was 98%. We further evaluated assay
sensitivity by comparing the perfor-
mance of our modified assay with that of
an FDA-licensed RNA PCR assay on 30
masked samples from 6 commercially
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Table 1.—Classification of 39 Human Immuno-
deficiency Virus 1 Western Blot—Positive Samples
Lacking p31 Reactivity

Follow-up RNA PCR No. of
Classification Serology * Resultt Samples
False positive ~ Non-Sct Negative§ 15
i Negative# 4
Non-Sc C 1
True positive Sc Positive 12
LR Positive# 7

. ____________________________________________________|

*Non-Scindicates negative enzyme immunoassay or
lack of Western blot p31 reactivity at more than 5 weeks’
follow-up; Sc indicates development of Western blot
p31 reactivity (+/- other bands).

TRNA polymerase chain reaction (PCR) was per-
formed on a frozen serum aliquot from index donation
(or follow-up sample if index donation was unavailable).

F+One donor developed a p17 band but no p31 band
on 14-week follow-up.

§Two donors’ results for PCR assay were initially
positive but were negative on retest.

|[One donor had a negative serology at 3 weeks but
no sample at more than 5 weeks.

Ellipses indicate test not done.

#Polymerase chain reaction repeated on 2 separate
aliquots in 2 independent runs in 9 of 12 cases.

**One donor had a negative serology at 2 weeks but
no sample at more than 5 weeks.

prepared HIV-1 seroconversion panels.
The modified PCR assay showed equiva-
lent sensitivity to that reported by the
panel manufacturer for the unmodified
FDA-licensed assay. Results were iden-
ticalin 29 of 30 samples; the result for the
remaining sample, collected prior to
HIV-1antibody seroconversion, was in-
determinate on the modified assay and
negative on the licensed assay.

We calculated 95% confidence inter-
vals (CIs) around prevalence estimates
using a binomial distribution. Statistical
testing was 2-tailed.

RESULTS

A review of the 5.02 million donations
in the 1991-1995 REDS donation data-
base revealed that 4650 were anti-HIV
EIArepeat-reactive and 421 were HIV-1
Western blot positive (0.008% of all do-
nations;9.0% of EIA repeat reactives)us-
ing the 1993 FDA interpretive criteria.
Thirty-nine (9.3%) of the Western blots
with positive results lacked the p31 band.

Table 1 shows the final classification
of the 39 donors with HIV-1 Western
blot—positive donations lacking p31 re-
activity according to follow-up serology
and HIV-1 RNA PCR results. Seventy-
two percent of the donors had follow-up
serology performed and 97.4% had PCR
results available. Twenty-seven donors
were definitively classified based on fol-
low-up serology and PCR results, 11 do-
nors by PCR only, and 1 donor by follow-
up serology only.

Results for 20 (51.3%) of the 39 dona-
tions lacking p31 were classified as
HIV-1 Western blot false positive (ie,
donor not infected with HIV-1). Results
for 4 donors were so classified based
solely on PCR results and for 1 donor
solely by follow-up serology. The results
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Table 2.—Relationship of Index Donation Western Blot Pattern to Final Classification of Donor HIV Status*

Index Donation No. of False Positive True Positive
Western Blot Pattern Samples (HIV Uninfected), No. (%) (HIV Infected), No. (%)

Env only 5 5 (100) 0(0)

Env plus 1 additional viral band 151 13 (87) 2(13)

Env plus 2 additional viral bands 7 2 (28) 5(72)

Env plus 3 additional viral bands 2 0(0) 2 (100)

Env plus 4 or 5 additional viral bands 10 0(0) 10 (100)

Total 39 20 (51.3) 19 (48.7)

*Data are based on follow-up serology and/or RNA polymerase chain reaction. HIV indicates human immuno-
deficiency virus; Env indicates envelope glycoprotein (gp41 or gp120/160).
tEleven samples showed a p24 band; 2 of these were HIV infected (early seroconverters).

for 15 donors were identified as false
positive based on a negative PCR assay
in association with absence of progres-
sive seroconversion on follow-up serol-
ogy; in 5, the follow-up sample showed
negative EIA results, and in 10, the
Western blot showed absence of p31 re-
activity. When compared with the index
Western blot, the follow-up Western
blot showed loss of reactivity to at least
1HIV-1antigenin 7 cases and no change
in2 cases. Inadonor with aninitial West-
ern blot band pattern of gp41 plus gp120/
160, an additional p17band was reported
in a 14-week follow-up sample, but no
p31 band or additional bands were de-
tectable on follow-up and the PCR result
was negative. Two ofthese 15 cases were
initially considered tohave positive PCR
results; however, the discrepancy with
follow-up serology prompted repeat
PCR testing. In 1 case, the PCR result
was positive on repeat testing of the in-
dex donation but negative for the follow-
up donation; in the second case, the PCR
result was negative on repeat testing of
the index donation and for the follow-up
donation. Sample mix-up was excluded
by performing HLA class IT DR typing
for 19 alleles using PCR on initial and
follow-up repository samples in both
cases; these results established donor
identity in each case.

Results for 19 donations were classi-
fied as HIV-1 Western blot true positive
(ie, donor infected with HIV-1); 7 based
on a positive PCR result alone and 12
based on a positive PCR result and posi-
tive follow-up serology. In 7 of the 12
donors with follow-up serology, samples
were available at an interval of 2 to 4
weeks after index donation; 6 of these 7
early follow-up samples showed p31 re-
activity.

Table 2 relates the false-positive or
true-positive Western blot classification
ofthe 39 donors tothe Westernblot band
pattern seen with the index donation. In
addition to reactivity to Env antigens
(gp41, gp120/160), reactivity to a maxi-
mum of 5 additional viral bands was pos-
sible (p17, p24, p51, p55, and p66) at the
time of index donation. Results for the 5
samples with index donation patterns of

Env bands only were all classified as
Western blot false positive. Results for
13 of 15 samples with Env plus 1 addi-
tional viral band (9 with p24 reactivity, 3
with p66 reactivity, and 1 with p17 reac-
tivity) were also false positive. In con-
trast, there were 2 false-positive results
among 7 samples that contained Env
plus2 additional viral bands and no false-
positive results in 2 samples that con-
tained 3 additional bands or among the
10 samples that contained 4 or 5 addi-
tional bands.

The rate of false-positive Westernblot
results documented in this study was
0.00041% of all donations tested (95% CI,
0.00026%-0.00058%) and 4.8% of dona-
tions with results classified as Western
blot positive. Prevalence was 3.5 times
higher in donations from first-time allo-
geneic donors (8/836382 [0.00096%])
than in donations from repeat allogeneic
donors (11/3983824 [0.00028%]). The
prevalence ratio of false-positive West-
ern blot results in first-time vs repeat
donations was 3.46 (95% CI, 1.39-8.61).
Of the 19 HIV-1 false-positive classifi-
cations in allogeneic donors, 6 occurred
indonations originally screened with the
Abbott anti-HIV-1 ETA (prior to March
1992) and 13 in donations screened with
the Abbott anti-HIV-1/HIV-2 assay.
The rate of false-positive Western blot
results using the anti-HIV-1 screening
assay (0.00057%) was not statistically
different from that using the anti-HIV-
1/HIV-2 assay (0.00034%). The preva-
lence ratio of screened anti-HIV-1 vs
anti-HIV-1/HIV-2 Western blot false-
positive donations was 1.65 (95% CI,
0.63-4.35).

The results for 5 of 6 possible false-
positive donations from autologous do-
nors were found to be true positive (ie,
donors were HIV infected). In 2 of these
cases, the positive autologous donation
was preceded by an autologous unit
given 1 week previously. In 1 case, the
autologous donor had given a previous
donation that tested anti-HIV EIA
negative,andin the second case, the pre-
ceding autologous unit was HIV-1 ETA
repeat reactive and Western blot inde-
terminate. The predictive value of a posi-
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tive Western blot pattern lacking p31
for predicting HIV infection was 83% in
autologous donors (95% CI, 42%-99%)
but only 42% in allogeneic donors (95%
CI, 28%-58%; 14 of 33 were HIV in-
fected). These results were not statisti-
cally different (P = .09 by the Fisher 2-
tailed exact test).

Incidence of HIV infection in other
medical or public health HIV screening
settings would be expected to be higher
than that in allogeneic blood donors.
Thus, the frequency of HIV infection
presenting with a positive Western blot
result lacking p31 should also be higher
in such settings. Our data illustrate this
by documenting a 9-fold higher fre-
quency of HIV infection presenting with
a Western blot lacking p31in autologous
donors (who are not subjected to predo-
nation HIV risk factor screening) than
inallogeneic donors (who are questioned
about HIV risk factors) (0.00253% vs
0.00029%, respectively). Our data also
show a difference in the positive predic-
tive value (PPV) of a positive Western
blot result lacking p31 reactivity for pre-
dicting HIV infection in these 2 donor
populations (83% in autologous donors
vs 42% in allogeneic donors); this differ-
ence is clinically relevant, although it
does not achieve statistical significance,
probably because of the small sample
size of only 6 Western blot—positive au-
tologous donors.

Table 3 illustrates how the PPV of
Western blot patterns lacking p31 can
be estimated if incidence of new HIV in-
fectionis known. Inthe table, we assume
that the rate of false-positive results,
which is a consequence of assay perfor-
mance characteristics, will be similar in
first-time blood donors and in higher-
risk populations. An illustrative ex-
ample from Table 3 shows that if inci-
dence of HIV-1 infection in a particular
screening setting is greater than 1% (as
inanonymous testing clinicsin San Fran-
cisco or in gay men presenting to sexu-
ally transmitted disease clinics), the
PPV of a positive Western blot result
lacking p31 will be greater than 99%.1214
It has recently been estimated that the
incidence of HIV infection in hetero-
sexuals in the United States is 0.5%,
which would result in a PPV of 98% in
this population.’® A documented HIV in-
fection incidence of less than 0.1% has
beenreported in heterosexuals present-
ing to sexually transmitted disease clin-
ics in some communities; in these set-
tings, the PPV drops to less than 91%.1
The PPV 0f 48.7% shown in Table 3 for a
blood donor population is close to the
42% seen in our study.

Information on HIV risk factors was
obtained during the course of postdona-
tion counseling from some of the donors.
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Nine of the 14 HIV-infected donors for
whom risk factor information was avail-
able reported probable or definite HIV
exposurerisk. One of 7donors with false-
positive results for whom risk factor
information was available reported
HIVinfectionrisk behavior. Two donors
had received an experimental HIV vac-
cine as part of a research protocol and
showed a pattern of reactivity to HIV
glycoprotein antigens consistent with
an antibody response to an Env subunit
vaccine.

COMMENT

Individuals with new HIV-1 infection
may donate blood or present at a screen-
ing clinic at a time when their antibody
response to HIV-11is in the early stages
and is limited to Env-only or Env plus
p24 reactivity on Western blot. It has
been well established that persons un-
dergoing HIV-1seroconversion willrap-
idly develop reactivity to most, if not all,
of the 9 HIV-1 antigens present on the
Westernblot strip. Inthis study, ina few
cases for which early follow-up samples
were available, we found that p31 reac-
tivity could be seen as early as 2 weeks
following results showing a Gag plus
Env pattern. In a larger study, it has
been estimated that the mean interval
from detectability of a positive Western
blot result by current FDA criteria to
detectability using previous FDA crite-
ria (ie, presence of the p31 band, which is
usually the most delayed finding) is
35 days (range, 23-47 days).!® During
HIV-1 seroconversion, high serum or
plasma levels of HIV-1 RNA are pres-
entand the PCR assay used in this study
has previously been shown to be sensi-
tive enough to detect HIV-1 RN A when
p31 reactivity is absent on Western
blot.16:17

We used a combination of these 2
proven methods (follow-up serology and
RNA PCR) to establish HIV infection
status in 39 blood donors with possible
false-positive Western blot results. All 27
donors who were assessed by evolution
of Western blot patterns and by RNA
PCR had concordant results (after PCR
was repeated in 2 donors), strengthen-
ing our confidence in their classification.
To ensure accurate classification of
donors who lacked follow-up serologic
data, PCR testing was carried out in 2 in-
dependent runs on 2 separate frozen ali-
quots in 8 of 11 such cases for which suf-
ficient samples were available. In all 8
cases, the results were concordant with
those of the original PCR assay. The ini-
tially positive PCR findings in 2 donors
determined to be HIV uninfected on fol-
low-up are most likely explained by con-
tamination of the frozen aliquot subse-
quent to serologic testing but prior to
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Table 3.—Projected PPV of a Positive HIV-1 Western Blot Result Lacking p31 as a Function of HIV

Incidence*

. ________________________________________________________________________________________________________|]
Positive HIV-1 Western Blot Result
Lacking p31, Rate per Million

[
Estimated Rate of

1
Expected Rate of

Incidence of True Positivity False Positivity
HIV Infection, % (HIV Infected)t (HIV Uninfected) PPV, %
1.58 1438 9.6 99.3
0.5 479 9.6 98.0
0.11 96 9.6 90.9
0.01# 9.6 9.6 50.0
0.004** 3.8 4.0 48.7
0.0001# 0.96 9.6 9.1

. ___________________________________________________________________________________________________________|]

*PPV indicates positive predictive value (number of true-positive results/[number of false-positive results +
true-positive results] x 100); HIV, human immunodeficiency virus.

TThe rate of true-positive Western blot results lacking p31 in a screening setting has been calculated by multiplying
the annual incidence of infection in that setting by 9.589% (the estimated 35-day interval in which a positively
interpreted Western blot result would lack p31 divided by 365 days); this assumes that HIV incident cases are as
likely to present for testing in the immediate postseroconversion phase as they are thereafter.

FThe rate of false-positive Western blot results lacking p31 was measured in this study as 9.6 per million in the
previously unscreened (first-time) allogeneic donor population. This rate is assumed to be representative for other

cross-sectional screening settings.

§Data correspond to incidence in San Francisco, Calif, anonymous test sites (1.3%) and estimated national
incidence ininjection drug users and is less than the incidence in men with male sexual partners presenting to sexually

transmitted disease clinics.*?**
|Estimated national incidence in heterosexuals.*®

flincidence in heterosexuals presenting to sexually transmitted disease clinics in some US cities.*

#Data are theoretical incidence figures.

**Incidence in allogeneic blood donors in the Retrovirus Epidemiology Donor Study in 1991 through 1993'5; the
false positivity rate is taken as 4 per million (representing the observed rate in the donor population, including multiple
screening results for repeat donors) rather than the 9.6 per million observed in first-time donors. The calculated PPV

of 48.7% is close to the observed PPV of 42%.

PCR testing in one case and by a false-
positive PCR assay result due to the pres-
ence of other PCR-positive samplesin the
same run in the second case.

The same Western blot patterns that
are detectable in early seroconversion
can also be seen in persons with false-
positive results due to cross-reactivity
with an epitope on gp41, which can give
rise to multiple Western blot Env bands
and a positive Western blot interpreta-
tion.3181 This cross-reactivity to Env
glycoprotein may be accompanied by a
second nonspecific cross-reaction to p24
or other HIV proteins. Although most
false-positive findings in our study are
attributable to this mechanism, we also
identified 2 donors in whom Western
blot reactivity to HIV Env glycopro-
teins was probably a result of a true bio-
logical antibody response toreceipt of an
experimental Env subunit HIV vaccine.
This mechanism of HIV false positivity
may become increasingly significant
if experimental HIV vaccination pro-
grams become more widespread.? If
HIV vaccination programs become rou-
tine, it will be important to develop HIV
donor screening strategies that discrimi-
nate between HIV-infected persons and
HIV-vaccinated, uninfected persons.
Until such assay development occurs, it
isimportant that HIV vaccine recipients
be advised not to donate blood.

In this study, 20 (4.8%) of 421 EIA re-
peat-reactive, Western blot—positive do-
nations occurred in donors who were not
infected with HIV-1. Infection with other
HIV variants (eg, HIV-2 and HIV-1
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group O) is extremely rare in the United
States and is highly unlikely in these do-
nors, since none were born in African
countries in which these variants are en-
demic.?"? Also, the routine blood bank
confirmatory testing algorithm in place
since March 1992 has ruled out HIV-2in-
fection in the 14 donors with false-posi-
tive results detected by the anti-HIV-1/
HIV-2 EIA (data not shown). Twenty
(51.3%) of 39 donors and 19 (57.6%) of 33
allogeneic donors with positive Western
blot results lacking p31 reactivity were
not infected with HIV. When these 20
false-positive results were divided by the
more than 5 million donations in our da-
tabase, we calculated that 0.0004% or 1
in 251000 donations were classified as
HIV-1 infected based on false-positive
Westernblot results (95% CI,1in 173 000
to 11in 379000). When the prevalence of
false positivity was calculated for first-
time donors (who, to our knowledge, were
not previously screened for HIV anti-
body), the rate increased to 0.00096%
(1 in 104 547; 95% CI, 1 in 58 000 to 1 in
210000). When multiplied by the 12 to 14
million annual whole blood donations in
the United States,? our datasuggest that
from 48 to 56 blood donors annually are
misclassified as HIV-1 infected based on
a combination of false-positive ETA and
Western blot results.

In this study, all 5 donors who showed
reactivity only to Env were not infected
with HIV-1. However, a pattern of Env
plus 1 other viral band reactivity was
more frequently associated with false-
positive results than was reactivity to
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Env alone (13 vs 5 cases). Our data show
that as the number of detectable bands
increases, it is less likely that the ob-
served pattern is a false-positive reac-
tion and more likely an immune response
to HIV infection. Nevertheless, the most
inclusive algorithm for identifying po-
tentially false-positive Western blot re-
sults is to flag all positive Western blot
results completely lacking a p31 band
(ie, not present even at weak or +/-
strength) as requiring investigation.
Implementation of this algorithm re-
quires that the laboratory reporting the
Western blot results specify the West-
ern blot bands identified. Appropriate
personnel at the testing laboratory, the
blood center, or the screening clinic
should review the laboratory reports
and separate Western blot—positive per-
sons into those who show an unambigu-
ous positive result pattern and those
whohave a possible false-positive result.

In high-risk screening settings (ie,
HIV infection incidence >0.5%), the
counseling message concerning a positive
Western blot result lacking p31 reactiv-
ity should stress the high likelihood of
HIV infection until refuted by additional
test results. In lower-incidence settings,
the counseling message may contain
more uncertainty. Webelieve that all per-
sons with positive HIV-1 Western blot
patterns lacking p31 should be counseled
differently than other Western blot—posi-
tive individuals. The counseling message
should include the standard information
given to all HIV-1 Western blot—positive
persons but, in addition, should also indi-
cate that the person’s pattern of HIV-1
reactivity has been found in persons who
were and were not subsequently proven
to be infected with HIV. Since the likeli-
hood of false-positive results is depen-
dent on the PPV in the screening setting
as well as the specific Western blot band
pattern, informed counselors can use this
information to refine the counseling mes-
sage for individual clients.

The importance of an additional labo-
ratory sample to help resolve the per-
son’s HIV status should be stressed. If
resolution of HI'V statusistobebased on
the development of additional Western
blot reactivity (especially p31) on a fol-
low-up sample, we suggest that this
sample be obtained within several weeks
of the initial laboratory test to allow for
the possibility of rapid definitive diag-
nosis. Although the reported mean in-
terval to development of p31 reactivity
is 35 days after a positive Western blot
finding, it may be possible to diagnose
infection earlier as a result of a more
rapid development of p31 reactivity (as
was seen in several individuals in our
study). Alternatively, HIV infection
may be inferred if there is an increase in

strength of Env reactivity in the follow-
up sample, provided that both index and
follow-up samples are assayed in paral-
lel on a single Western blot run.

Due to potential biological variability
in the kinetics of antibody formation, lack
of development of p31 reactivity after
several weeks does not rule out HIV in-
fection. Thus, we agree with Centers for
Disease Control and Prevention recom-
mendations that indicate that a second
follow-up sample needs to be obtained to
definitively resolve HIV status. A follow-
up interval of 6 months from date of first
diagnosisisrecommended ifinitial follow-
up testing indicates lack of infection,®®
whereas an 8- to 12-week interval is
recommended if the initial follow-up in-
dicated that infection is likely to be pre-
sent.® If the person has a risk factor for
immunologically divergent HI'V infection
(ie, African birth or sexual or parenteral
contact with a personbornin Africa), con-
sideration should be given to performing
tests that will detect HIV-2 or HIV-1
group O infection.

These limitations suggest that a bet-
termethod of evaluation might be to per-
form additional laboratory testing onthe
index donation sample. Data from sero-
converting plasma donor panels showed
that HIV p24 antigen was detectable in
38% of HIV-1-infected samples that
lacked p31 on Western blot.!® Thus, the
presence of p24 antigen can confirm that
the positive Western blot result is asso-
ciated with HIV-1infection; in contrast,
the absence of p24 antigen does not help
resolve HIV status. Since March 1996,
p24 antigen testing has been performed
as part of routine blood donation screen-
ing; hence, these data are now routinely
available for counseling currently tested
donors. Because HIV RNA was detect-
able in 100% of these same plasma donor
seroconversion samples, this suggests
that a valid but still unproven approach
to investigating the HIV infection sta-
tus of persons with potentially false-
positive Western blot results would be
toobtain RN A PCR results on the index
sample prior to initiating notification. A
negative result would most probably
rule out HIV infection, whereas a posi-
tive result would be highly suggestive of
infection, provided this was not a conse-
quence of a sample-labeling or cross-con-
tamination problem.?* Our experience in
this study, in which false-positive RNA
PCR results were initially obtained in 2
of 38 donors, is supported by a recent
report in which 1 of 20 samples from
HIV-uninfected persons with problem-
atic HIV serology showed a false-posi-
tive HIV PCR result.? Thus, although
intheory the PCR assay can conclusively
establish HIV infection status, this has
not yet been sufficiently validated in the
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diagnostic clinical laboratory setting to
justify relying solely on such results.
Some assurance against incorrect inter-
pretation of PCR results might be pro-
vided by additional HIV-1 RNA PCR
testing of a follow-up sample (in conjunc-
tion with follow-up HIV serology). Such
dual-sample PCR testing would allow
HIV infection to be ruled out with a
greater degree of certainty than by fol-
low-up serology alone and should permit
shortening of the follow-up sampling in-
terval required to rule out infection.

The misclassification of even 1 HIV-
uninfected person as HIV infected has
serious consequences for that person,
their family, and the institution provid-
ing the notification. Because of the rec-
ognized potential for sample-labeling
errors or sample contamination, the As-
sociation of State and Territorial Public
Health Laboratory Directors, Washing-
ton, DC, has previously recommended
that a follow-up sample be obtained to
verify a person’s initial positive HIV-1
Western blot result.?® The recognition
that false-positive HIV-1 Western blot
results occur because of biological rea-
sons in low-risk screening settings rein-
forces the need for institutions to follow
this recommendation. It is likely that the
testing and counseling procedures that
we have suggested may be refined as
more studies are performed and as PCR
testing becomes more widely available
and clinically validated.
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