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Abstract

In Sri Lanka lmmunoassaysusing either viral lysate
(WesternBlot) or recomhinant/synthetic antigen (Line
Immunoassay) for anti-HIV capture are still the
preferred methods to confirm HIV infection. Three
patientsinfectedwith HIV-1 presentedwithAcquired
Immunodeficiency Syndrome (AIDS) defining

illnesses. Laboratory testswere performed using the
routinecommercid kitson multipeseraof onepatient
and same sera from the other two. All patients were
strongly positive on the Enzyme Linked Immuno
Sorbent Assay (ELISA) test. Yet, HIV-1 infection
could not be confirmed using the routine Line

Immunoassay. Eventually HIV infection was

confirmedin two pati entsusing theWesternbl ot assay
but in one patient that was also indeterminate. We
were unableto test further dueto non-availability of
other tests such asnucleic acid testing (NAT) assays
to confirmthe presenceof HIV RNA. Thishighlights
thefact that in resourcepoor countries, indeterminate
results may delay the diagnosis of HIV, if only Line
Immunoassays are available. Some end stage HIV/
AlDSpatientsmay not produceantibodiesto specific
HIV antigensand may giveindeterminateor negative
results.

Introduction

Diagnastictestingfor humanimmunodeficiency virus
(HIV) has come a aong way since the virus was
first discovered as the cause of Acquired

Immunodeficiency Syndrome (AIDS) in the mid
1980s . Most diagnostic laboratories use a
combination of Microtitre plate-based or automated
bead-based enzymeimmunoassays (ElAs) whichtest
for the presence of HIV antibody (anti-HIV) and
antigen (HIV p24 Ag) for their initial screening of
samplesfor HIV infection. Confirmation of positive

results on such initial screening assays is usualy
obtained by using oneor moreassaysof anaternative
format, which use avariety of purified, recombinant
or whole virus proteins to confirm the presence of
anti-HIV antibodies’. Further confirmation requires
testingthe origina samplefromwhichthetest aliquot
wastaken, aswell asafollow-up sample. Inaddition,
resource-rich countries have the option of using
nucleic acid testing (NAT) assays to confirm the
presence of HIV RNA3.

With an estimated 3500 people living with HIV and
an estimated adult prevalence <0.1%, Sri Lankahas
been designated asa“low HIV prevalence” area by
the World Health Organization“. Most diagnostic
laboratoriesin Sri Lankacan performinitial screening
tests, but final confirmation of HIV infection usually
requires samplesto be sent to the National Reference
Laboratory of the National STD AIDS Control

program, Department of Health, where confirmation
testing takes place using ELISA, Line Immunoassay
and if necessary, Western Blot®.

Wereport acase series of three patientswith clinical
AIDS, who were strongly positive for all HIV
screening ELISASs, but indeterminate on Line
Immunoassay. Of these, two became positive later
onWestern Bl ot assay, whereas one patient remained
indeterminaeoninitial Western Bl ot, but | ater became
positivefor Line lmmunoassay.

Case history 1

A 32 year male presented to the Kalubowila STD
clinic for HIV screening. He complained of fever,
loss of weight and cough for 23 days, shortness of
breath and exertiona dyspnoeafor 14 days. He had
been successfully treated for pulmonary tuberculosis
5 years ago. After repeated counseling, he admitted
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to unprotected sex with his former girlfriend. On
examination, he was emaciated, febrile and
dyspnoeic. He had oral candidiasis, his respiratory
rate was 22 per minute and there were bilateral
crepitations in his lungs. His Chest X-ray and CT
scan showed bilateral groundglassappearancewhich
is suggestive of Pneumocystis Carini Pneumonia
(PCP).The rapid test, ELISA and Particle
Agglutination Test (PAT) for HIV antibodies were
positive, but theLineimmunoassaywasindetermnate
on two occasions. The Western Blot was also
indeterminate. The CD4 count was 82 on admission
and decreased to 43 within three weeks. Following
the ELISA report, treatment for PCP and oral
candidiasiswas commenced. Within 2-3 dayspatient
showed a marked clinical improvement. After
counseling he was started on anti retroviral drugs,
Stavudine, Lamuvidine and Efevirenze. Line
I mmunoassay became positive following six months
of treatment.

Case history 2

A 44 year old male was referred to the Kalubowila
STDclinicfromthe Colombo SouthTeachingHospital
for HIV screening. He presented with a history of
fever, cough and shortness of breath of 2 weeks. He
was treated for transverse myelitis in 2005 without
an identifiable cause, investigated for dysphagiain
2007 and an abscesswasremovealinthe rightbuttock
inthe same year. He admitted to having unprotected
sexual exposures with several female partnerswhile
abroad .On examination, he was dyspnoeic, wasted
and had bilateral lung creptitations.. The Chest X-
ray reveal ed peri-hilar interstitial shadowsextending
to the periphery. ELISA for HIV antibodies was

Details of investigations are shown in Table 1.
Tablel

positive but the Line Immunoassay was
indeterminate TheWegern Blot test carried out from
the same sample was positive. He was started on

treatment for PCP but died after 5 days of treatment
in the Intensive care unit.

Case history 3

A 38 year old married male was referred to the
National STD AIDS Control Program from the
National Hospital of Sri Lanka for HIV screening.
He had progressive shortness of breath and fever
for 3 days and a chronic cough for 3 months .He
was treated for oral candidiasis 3 months ago. On
exami nation, he was cyanosed, had bilateral
crepitations in the lungs. Chest X-ray reveaed
bilateral peri-hilar patchy shadows. ELISA test for
HIV antibodies was positive and the Line
Immunoassay was indeterminate. Western Blot test
carried out from the sameblood samplewas positive.
He was started on treatment for PCP but died after
5 days of ventilation.

Wewere unable to perform any further tests such as
NAT assay asthey werenot availablein the National
reference laboratory at the time.

Discussion

In a county with <10% HIV prevalence, UNAIDS
and WHO recommendsto follow strategy 11 for HIV
testing for diagnostic purposes, in individuals with
clinical signs and symptoms of HIV infection 3. In
strategyl|, all samplesarefirst testedwithoneELISA
or rapid/ simple assay.Any samplefound reactivein
thefirst assay istested with asecond EL1SA or rapid/

Case ELISA Line Immunoassay Western Blot
1 Positi ve I ndeter minategp120(<+/-),gp41(+3),P24(+/-) | IndeterminateP24,gp120
2 Positive I ndeter minategp41(+/-),p31(+/-) Positivegp120,gp160
3 Positive I ndeter minateGp120(+/-),gp41(+3) Positivegp120,9p160
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simpleassay based on adifferent antigen preparation.
If both tests are positive, the sampleisconsidered as
positive for HIV 3, A modified method is used In Sri
Lanka, where samples are tested initially by the
ELISA method .The positive samples are tested
again, using a different methodology and target
proteins (usually a PAT). Then athird assay mostly
Western Blot or Line Immunoassay is used for
further confirmation. It wassurprising to find that all
3 cases discussed here were indeterminate on Line
Immunoassay as one would expect a clear positive
result in aclinical scenario likethis. When Western
Blot test was done, it was positive in Cases 2 & 3
and indeterminate in Case 1.

It is well known that HIV specific screening tests
have a higher sensitivity but lower specificity than
either Western Blot or Line Immunoassay, which is
why the latter are used for the confirmation of any
positive test result from the screening EIAS®.

Onepossibleexplanationfor theindeterminateresults
isthat specific anti-HIV antibodies may have been
lost in patients with end-stage AIDS, whereas less
HIV specific antibodies that cross react with host
antigens may persist®. Since allo-antigens are also
present on Western Blot strips, such antibodies may
be detected in Western Blot assays .Line
Immunoassay has only a few HIV specific bands
and need optimal threshold of antibodies to become
positive®.

Other optionsin diagnostictesting arethe NAT assay
and the viral culture. In Sri Lanka currently NAT
assay isonly availablein the private sector and isnot
accessible to the patients attending the government
sector.

Rarely in some end-stage AIDS patients, who have
lost their ability to produce specific anti-HIV
antibodies due to immunedysfunction, the specific
anti-HIV antibodies may be genuinely absent®. This
may be why the sample in the first case gave an
indeterminate result in the Western Blot. Serum
samples that meet the criteria of stages|1l and 1V of
HIV infection may yield indeterminateresults dueto
afall in antibody levels. In such cases serum need
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not be Re-tested?. It is recommended that a positive
result isissued in an indeterminate case only if the
ElIA isstrongly positive, p24 antigenemiaiis present
and to repeat Western Blot as necessary considering
the clinical assessment of the patient and the CD4
count®®’, In the first case history, the Line
Immunoassay became positive after treatment with
antiretroviral drugs. This may be because as the
immunity isimproved there isarise in the antibody
levelsh.

Conclusions

Thediagnostic valueof standardH1V testsinadvance
AlIDSisinfluenced, by the changing antibody levels
and inherent limitations of select HIV confirmation
strategies and test kits. In deaing with an
indeterminateresult multidisciplinary approach with
communication among the clinicians and laboratory
isvital.
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