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Abstract A patient developed end-stage renal disease
secondary to p-anti-neutrophil cytoplasmic antibody (p-
ANCA) positive rapidly progressive glomerulonephritis.
He subsequently had human immunodeficiency virus
(HIV)-1 antibody screening performed as part of a pre-
transplant evaluation. The HIV-1 enzyme immunoassay
(EIA) antibody test was repeatedly reactive. The HIV-1
western blot was indeterminate. The western blot pattern
revealed “non-specific staining obscuring bands in that
region.” Another sample of serum was sent and the results
were identical to the first result. An HIV-1 proviral
qualitative polymerase chain reaction test was then
performed several months later and no HIV-1 DNA was
detected. One year later, an HIV-1 RNA test was
negative. Thus, the positive antibody EIA test and the
indeterminate western blot represent a false-positive
result, most likely due to cross-reacting antigens in the
patient’s serum with various HIV antibodies. Throughout
this period and thereafter, the patient has exhibited no
symptoms of HIV infection.
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Introduction

All patients who are eligible for renal transplantation
must have screening for human immunodeficiency virus
(HIV)-1 performed. This is generally accomplished by
screening the serum of the patient with an enzyme
immunoassay (EIA) test for HIV-1. It has been estimated
that up to 0.5% of seropositive patients have false-
positive results for HIV-1 [1]. The standard test per-
formed in patients in whom a false-positive EIA result is
suspected is western blot analysis. Alarmingly, up to 20%
of patients with false-positive EIA tests for HIV-1 will
have an indeterminate or inconclusive pattern on western
blot analysis [1]. If this occurs, it is now possible to test
for the HIV-1 DNA and RNA by performing a polymer-
ase chain reaction (PCR) test of the patient’s serum [2].

There are various patients who may have a false-
positive HIV-1 result by EIA and/or an indeterminate
western blot result, including those who have received
blood products or who have circulating antibodies related
to another condition such as an autoimmune disease [3].
Indeed, circulating immune complexes have been detect-
ed in adult patients receiving hemodialysis [4]. In
addition, autoantibodies to red blood cells, cytokines,
and phospholipids have been detected in hemodialysis
patients [5, 6, 7]. In one report of 520 adult hemodialysis
patients, 9% were EIA positive, and half of those had
indeterminate western blot results, suggestive of false-
positive reactions. A 5-year follow-up of those with
indeterminate western blot results revealed that none
became western blot positive for HIV-1 or HIV-2 [8].
Finally, there was one report of a false-positive HIV
antibody test following therapy with alpha-interferon in a
patient receiving chronic hemodialysis [9], indicating that
various conditions may result in false-positive HIV EIA
results.

We report an adolescent with end-stage renal disease
(ESRD) whose HIV EIA antibody test was repeatedly
reactive, although the western blot was inconclusive.
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Case summary

The patient is an 18-year-old male who originally presented to our
service in July 2000 with hematuria and proteinuria detected on a
routine physical examination. He was asymptomatic at that time.
His vital signs revealed a normal blood pressure and no other
abnormalities. His physical examination was unremarkable. A
random urine protein/creatinine ratio was 1.36. His serum creat-
inine was 1.6 mg/dl, with an estimated glomerular filtration rate of
75.5 ml/min per 1.73 m2. Light microscopy of a renal biopsy
revealed four crescents (two cellular, one fibrous, and one
fibrocellular) in 19 total glomeruli. Several glomeruli showed
fibrinoid necrosis. The tubules showed some areas with resorption
granules and the interstitium revealed a mild mononuclear infil-
trate. Immunofluorescence revealed mild staining for IgM (1+).
Electron microscopy showed numerous foam cells, probably of
visceral epithelial origin, with many lysosomes, occasional endo-
thelial swelling, and focal foot process effacement. P-anti-neutro-
phil cytoplasmic antibody (ANCA) and myeloperoxidase antibody
(77.5 EU/ml, normal <5.0 EU/ml) were both positive. This was all
consistent with a pauci-immune rapidly progressive glomerulone-
phritis (RPGN), and the patient received high-dose intravenous
methylprednisolone followed by intravenous cyclophosphamide.
His renal function rapidly deteriorated and he developed ESRD.

In February 2001, he sustained a moderate gastrointestinal bleed
and received a blood transfusion. He began receiving hemodialysis
in May 2001. As part of a pre-transplant evaluation he was tested
for HIV-1 antibodies. The result by EIA was repeatedly reactive,
although the western blot result for various antigens, including p18,
p24, p31, p40, gp41, p51/55, p65, gp120, and gp160, revealed
“non-specific staining obscuring bands in that region” (Fig. 1). The
patient was asymptomatic at that time. A repeat EIA antibody and
western blot analysis 1 month later yielded similar results. Two
months thereafter, a PCR test revealed that no HIV-1 DNA was
detectable. An HIV-1 PCR RNA test was performed 1 year later
and was negative.

Discussion

This report demonstrates that patients receiving hemodi-
alysis may have concomitant conditions that may alter the
normally reliable HIV-1 EIA and western blot tests. This
patient had a positive EIA antibody test and an indeter-
minate western blot analysis for multiple antigens.
Specifically, the indeterminate western blot result was
reported to reveal “non-specific staining obscuring bands
in that region.” Subsequent PCR tests revealed that no
HIV-1 DNA or RNA could be detected in the patient’s
serum, effectively ruling out the possibility of HIV-1
positivity.

It is important to briefly review the current tests
available to detect HIV-1 in patients0 serum. The standard
tests used in most laboratories are the EIA and western
blot tests. These tests detect IgG antibodies to several
antigens in the serum of HIV-1-infected patients, most
commonly gp160, gp41, and RT (or p66) [10]. Tradi-
tionally, the detection of other HIV-1 antigens (gag
proteins) in HIV-1-infected individuals, such as p24 and
p17, was less certain; however, recent advances in EIA
testing have improved the detection of these antigens
[11].

Most of the data regarding the time period for
seroconversion (window) have been generated from
studies of patients who were infected by HIV-1 from
blood transfusions. These studies show that the window
for the antigens is generally between 5 and 8 weeks [12].
The advent of HIV-1 RNA and DNA (PCR) testing has
provided an adjunct for the detection of HIV-1 infection.
The window for detection of the HIV-1 RNA or DNA is
narrower than that for antigen detection. Murthy et al.
[13] studied the window for detection of HIV-1 RNA,
HIV-1 DNA, and HIV-1 antigens in chimpanzees inoc-
ulated with HIV-1. They reported that the window for
detection of HIV-1 RNA or DNA was about 5 weeks,
whereas anti-HIV and HIV p24 antigen were not detected
until 8 weeks.

In the study by Vardinon et al. [8] of 46 adult
hemodialysis patients who were EIA positive with no
signs of clinical disease, the western blot was negative in
22 patients, “indeterminate” in 23 patients, and positive in
1 patient. Their description of the western blot results as
indeterminate was based upon the appearance of bands on
western blot representing several antigens, including p24,
p31, p55, and p66, two (p24 and p66) of which are
generally detected in “true” positive HIV patients. Thus,
we believe that their patients had a false-positive, not an
indeterminate result. In contrast, we used the term
“indeterminate” to describe the western blot result in
our patient, since no specific band could be detected,
although the result clearly could not be determined to be
negative or positive (Fig. 1). We thus described the
western blot in our patient as indeterminate, according to
Willman et al. [14, 15]. Although differences in clinical
implication between the terms “false-positive” and “in-
determinate” may not be apparent, these are nevertheless
distinct variations of a negative or positive result. It is also
important to note that Vardinon et al. [8] concluded that
45 of 46 of their patients had a false-positive HIV EIA
test based upon the lack of conversion of the western blot
to a true positive result with subsequent re-testing, but not
on the basis of a negative HIV PCR test. We believe that
the PCR test, which was repeatedly negative in our
patient, is more conclusive and confirmatory of a false-
positive EIA test. An alternative to HIV EIA testing
would be to perform a rapid p24 antigen assay (Elecsys
HIV Ag test) that has been shown to be more sensitive
than EIA and shows high specificity in combination with
neutralization assays [16].

Fig. 1 Representative western blot for human immunodeficiency
virus. Lane A represents a negative result. Lane B represents an
indeterminate result because of the presence of diffuse, non-
specific staining. Lane C represents a true positive result because of
the presence of specific staining for several bands. Reprinted with
permission from C.M. Litwin (from reference [15])
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The cause of “indeterminate” HIV western blot results
was recently explored by Willman et al. [14, 15]. In their
studies, they used a multiplex immunoassay to simulta-
neously measure IgG antibodies to animal IgG and bovine
serum albumin in patients with a history of indeterminate
HIV western blot results. Heterophil antibodies were
detected in about 50% of these patients. Furthermore, pre-
absorption with animal IgG removed heterophil antibod-
ies, as detected by the multiplex immunoassay, and also
reversed the false-positive EIA and inconclusive western
blot results in some patients, suggesting that heterophil
antibodies are the cause of some inconclusive HIV test
results [14, 15].

Our patient had a pauci-immune RPGN. His serum
revealed p-ANCA and myeloperoxidase, all consistent
with p-ANCA-associated RPGN. The false-positive EIA
and indeterminate western blot results may have been due
to circulating p-ANCA and/or myeloperoxidase, although
to our knowledge this has not been reported. Alternative-
ly, he may have developed circulating cross-reactive
antibodies from the blood transfusion he received. It is
likely that the cause of the false-positive result may never
be identified with certainty. However, this case highlights
the necessity of scrutinizing all HIV-1 EIA results in
dialysis patients and confirming any positive result by
PCR.
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