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Background: Interpretation of indeterminate results by anti-HIV Western blot assay,
which is currently used as a confirmatory test for HIV infection, can be usually
difficult. We analyzed outcomes of the patients with indeterminate results by
anti-HIV Westermn blot,

Methods: Medical records of patients, who were indeterminate by the anti-HIV
Western blot assay in a university hospital during recent 5 vyears, were
retrospectively reviewed. HIV screening test was performed by chemiluminescent
immunoassay autoanalyzer (Abbot Laboratories, USA) with HIV Ag/Ab Combo kits.
Confirmatory Western blot assay for the positive samples by HIV screening test
was committed to the Korean National Institute of Health.

Results: A total of 202639 specimens were tested for HIV screening during the
period, and 644 (0.32%) sera showed positive results. Among these, 46 (7.1%)
cases were indeterminate by the Western blot, which were from 20 patients, and

Aed i 11/5/16 13 of them converted to be anti-HIV positive, and 3 were lost to follow-up.
HEANHFL 1 11/5/19 Another four patients were tumned out to be negative for HIV infection, including
AAEANL :11/5/23 two neonates from HIV-positive mothers receiving antiviral treatment during
pregnancy.
WAMANKL: Ads Conclusions: Most of the patients who showed Western blot-indeterminate results
) 120-752, A&EHEA AEF  converted to HIV positive after follow-up. Thus, careful monitoring of patients with
Atz 250 | et indeterminate Western blot results should be essential.
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U AR G "aE ml 2 deer] wiitel - Fast
2w 5 shdeltt. AIDSO f1%le] human immun-
odeficiency virus (HIV)¥o] LRA} anti-HIV &3 7AL
7F AdElo], dlo]= Htel] AL 4 A HUa, FER
Adst HIV #A9E oishr] St iz AMge &
A EHAH1,2].
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7P 1e] RS AAEl L gler, AIDSE
s A aHE A7 A8 F= F HIV 7
g wy] S8 PR B :
237N AR AIDS Folo] ] Azl x] At
483 9~ EE(Western blot) T} #A==2A nucleic
acid amplification test, NAT), ZglaL x| 58] F27A 9
dast CD4 MEZAAL AAAA] AABI o, dAle
AIDS Fofujole] 2t 3t slofl 7F Al B dy-doll
A AIDS AEAAL FIAAE 2ol ERIHAZ 9
BEE AR da slom, He-E =7t Fdsta 9l
th(3). Sl AFA o FEsld ERIAAE AA
sl Q7] it A4 ojsr|HeRME B =Rl Hi
A= Blo] Aol

ezt o mr|dEet ZlEe] 91|, B, <
o upet Wielshs ghakate] thasn ARgsE AEAAL A
T 27 e Ale BASAEATAIN BREE
of vigh YR BE o2 A ARdeld). a3, #x
BRol ojgrdoA HIV 1 % 20 gk g8t of
A7 FAloN HESR= M) A|FE AMEslo]
AR Akt 917] wiiel, HIV 3t
HER 295 o= leke A 2l
A = ek T3 asERA vEAY A o
Fo A oA FAHALE Bas]E SR 2 dio]
2hgh Zlo] Aol

aHRE HAES HlwA AIDS $AlEe] ol st
= Jola A= 9@ FAA 91 $AEe] W ¢ uigH
dollA A d~mEs ndd A de dEskAt
Blth. o2 glsle] H 5T AMEA] RAGAATL)
ofZleiinl Hle] HIV A¥sAt odelan gl g5
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Aol AR A4 ATkl Abbott Architect HIV
Ag/Ab Combo (Abbott Laboratories, Abbott Park, 1L,
USA) Aok} -8 AFsH9-447] Architect 12000 (Abbott
Laboratories) 02 Al AEdel= ], 38,
okpdel Al 7K BE Arde] B2 o]gsl, MY &
A oF 23 AlEeglon, Hrve] AdE 2RI &
A AAE Arlett AEAAL Rl 7S o I
Adste] HALE AArehes A& 92og sl9la vHEZAL
NNE FdolH AMEA] BAAAT-L ERIHAE 9fF]
siaieh. eEfgate] A9, oAl Adap] oj#E ve Y
AAE o2 ArAAE AL, Aol nlebA] o F
7ol ofulE ArA R ARl AARIIR BT ol

& 718elx AIDSE glHo] ArE HAow Wdd
FAES AP Hdoldete BAgAE AT &9l
AXE olElsiA] et

AHAoR T ARG AJ9RQ]l Abbott Architect HIV
Ag/Ab Combo A} A2l A7} cut-off Xl H]
3l (sample to cut-off ratio, S/Co) 1 ©]4o.% =& -9
= At AR sl W AARIME 1 ol
A5, AeA] BAZAATL ARIAAE ofFsiie). o)
& AEHAL AL gray zoneell alBetAY AxEo] £}
T AT, g 23F AL AJ°FC.R Vitros anti-HIV
1&2 assay (Ortho Clinical Diagnostics, Raritan, NJ, USA)
2 A85l] A4 A1)€) Vitros ECIQ immunodiagnostic
system (Ortho Clinical Diagnostics) 22 FALE 4lA]5lo]
Hlwsl7| = silh. oful-g AR RS HIV A AL
7] wliell, a3t A9el= HIV p24 9 HARE VIDAS
HIV P2411 (Biomerieux, Lyon, France)E AMg3lo] 4lATs}
et

AT U 7IRE F A A AT A E A
~HER Alekog HIV Blot version 2.2 (Genelabs
Diagnostics, Singapore)& AFESIHE}. o] AJek& HIVE]
ENV #AAZ5H BAEE gpdl, gpl20 ¥ gpl60 (gpdl
o] FA) # POL FAA 25 H AdY = p31, pbl 2 p66,
283 GAG F-AARRE AAEE pl7, p24, p39 ¥ phb
£ 3 HIV A HES St 9oz ARssiH, A3y
< AARAZ]F] sAdel whet ulole| 2~ ghglel] Ho
Q1 FA7F AR oAV pl17ell gk A &=
Agole AaHER AR, ENV FHARNEH AAE
= I 27 (gp160/41 E gp120)°l wish g9} GAG e
POL F3AZ5H s ahgdel gk 3A & 1717 A
4 o, olele] A9 nEY o= SISt
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Table 1. HIV screening tests performed by a fourth generation HIV Ag/Ab Combo assay in Yonsel University

Severance hospital during recent 5 years

Vear Total N N (%) tests. | N tests
tested screening positive confirmed by Western blot
Positive 26
2006 33,352 93 (0.28%) Negative o7
Indeterminate 10
Positive 35
2007 34,748 88 (0.25%) Negative 49
Indeterminate 4
Positive 28
2008 42,144 196 (0.47%) Negative 160
Indeterminate 8
Positive 24
2009 45,095 152 (0.34%) Negative 124
Indeterminate 4
Positive 18
2010 47,300 115 (0.24%) Negative 77
Indeterminate o0
Total 202,639 644 (0.32%) 644

* The 48 indeterminate results of Western blot are analyzed in Table 2.

Table 2. Proportion of Western blot results according to the range of signal to cut-off ratio by HIV screening

tests
Result of Western blot (%)
5/Co ) ) —
Negative Indeterminate Positive

(2.00 99.1 0.9 0.0
2.00-2.99 100.0 0.0 0.0
3.00 - 4.99 96.1 2.0 2.0
>5.00 17.9 11.1 711

Abbreviation: S/Co. sample to cut-off ratio.

WAL A FEE HolM EIAAME AR e
64471(0.32%) 010t} Al=ElERE ol&sle] SRIHAE
AN A¥= Table 13 Zrh ¥ 6444 5 1314
(20.3%)°] S=RER HIV A o=, 4674
(72.5%)°] FHL2, 4671(7.1%)°] nA% o2 FHP= U
o, daelER Ayl wE HIV A 8/Co e
Fig. 1o YeRilch =855 237t gl 131719
4, HIV dE8zre] 8/Co $Y#2 379.620840:
3.05-739.98) c|glom, xsEEFo] 3499 4677100A
HIV 884k 8/Co 944t 1.51(H%]: 0.13-95.84)
ojT. A FAelAE HIV AEAAE oA AlsH]
%3l AAEEST AelEEely] Wit 4671e] d2EE
5 nd% el iele] 25319 HIV 834 Al 9]
om, 1 ¥} 8/Co FUwe 14.84C8%1: 1.15-
366.61) ollet. HIV 844, S/Co ghell nhe <ll28

B3 Aol v]g-& Table 20) Aelsiith. HIV Ad7A
9] 8/Co #ol 5 oJakel 7% 98.9%%= AAHES 240
A3t 5 oAl AS 71.1%7F dIAEEF A eFolgle
o 11.1%% w23l
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F Bz 46719] glaHES wE 7o) U, o]
204 Al A F AdaEEFoR 3 AT
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Table 3. Analysis of indeterminate results of anti-HIV Western blot from Yonsel University Severance hospital

during recent b years

Vear N tesﬁs N N patients |
Indeterminate patients by the results of follow-up testing

2006 10 7 Indeterminate — Positive 1
Indeterminate — Negative 1
Indeterminate — Indeterminate 5

2007 4 3 Indeterminate — Positive 0
Indeterminate — Negative 0
Indeterminate — Indeterminate 3

2008 8 3 Indeterminate — Positive ?
Indeterminate — Negative 1
Indeterminate — Indeterminate 0

2009 4 ? Indeterminate — Positive 1
Indeterminate — Negative 0
Indeterminate — Indeterminate 1

2010 20 5 Indeterminate — Positive 3
Indeterminate — Negative 0
Indeterminate — Indeterminate o

Total 46 20 20

* The eleven patients who showed indeterminate result are reviewed in Table 3.

Table 4. Final follow-up results of 11 patients who showed indeterminate result by Western blot in the same

specimen of HIV screening test

Year Agie?\/r) Serial samples tested S/C‘Qwv‘z‘\ue* Final clinical diagnosis
2006 M 33 ? 23.84 HIV infection
M 33 1 14.84 HIV infection
M 60 1 145.00 HIV infection
M 18 1 44 85 Follow-up loss (foreigner)
M 1/365 1 512.43 Negative (HIV infected mother)
2007 M 42 ? 27.50 HIV infection
M 1/365 1 366.61 Negative (HIV infected mother)
M 24 1 10.57 Follow-up loss (Inf Monot-like)
2008 - -
2009 M 41 ? 18.06 HIV infection
2010 M 565 1 1.45 Fever with septic shock, rectal ca.
M 40 1 33.22 HIV infection (2011. 3. 26)
*Initial S/Co value of HIV Ag/Ab combo screening assay.

Abbreviations: S/Co, sample to cut-off ratio; Inf Monot, infectious mononucleosis: ca, cancer.
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Table 5. Clinical characteristics of patients who are finally confirmed as negative from the indeterminate result by

Western blot and positive HIV screening test

Sex Serial seamples

Year Age (yD) tested S/Co value Clinical characteristics

2006 M 54 2 1.15—Neg HBV carrier, cholesterolosis of GB
2008 M 72 2 1.39—Neg CAOD, MR

2006 M 1/3656 1 512.43 Baby from HIV infected mother
2007 M 1/3656 1 366.61 Baby from HIV infected mother

Abbreviations: S/Co, sample to cut-off ratio; CAOD, coronary artery occlusive disease: MR, mitral regurgitation.
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Fig. 1. Distribution of the patients’ sample to cut-off (S/Co) values by HIV screening tests according to the
results of Western blot. Median S/Co of the patients with positive Western blot was 379.62 (range: 3.05 to
739.98). and that in the negative Western blot subjects was 1.51 (range: 0.13-05.84). In the patients with
indeterminate results for Western blot, median S/Co by the HIV screening test was 14.84 (range: 1.15-366.61).
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Y anti-HIV 3 f52 HIVel =&d Ao] gle=
A o%-=2 ZHalehs @AW anti-HIV AE3ARH0] A&
N v vlolEa uigdola AL ulolE| g3
(viral lysate)2 ELISA (enzyme-linked immuno-
sorbent assay) AAke] dro =z ARgelg = o] 2%
AlSFE anti-HIV AR A1AE Alekolgka sI8iT), o
Foll ZAJE AR EH R S AXT Aok A2
Al AAA kol e, AHE|=(synthetic
peptide) B Lo E ARETE A3AT] Al olo], Q&L
anti-HIV &A1} 34 p24 JA70A] FAlol AEshe Al
ofo] A= o5 Al Alekelaha H27|% gk
(5). HIV #Z i3k B% dEsias e Sol=rt
T AR oA B e AAMS Ukl s
T vwE w2 AW HIV A AR ARSEE A
oFe] Td-& 7FestAl Bkt

A Ere] Hao] wad 1985 RH 2008971
SEukEke] AIDS AEAkE F 6,1208 08 SR o
= FEVEE S AlelA AIDSe] #HElol] A5Ho =
Ak 7] W] FEE 2 W Ee] W fXEHE
Aoz A7) &, duloly vt Ag #aso] 34
7} 7FssHAl A Bxia 5 FarIdele] AIDS Ad
AAL AN B8 S7REe R iz |de AAg A
AL Y AAES ERIAAAA] AAEl Fa et 18
v EA 4Agl Aol dE] ARRE L Sl AlROIA, HIV
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HIV A¥5ARE oF 200 7le]9lan, 64471e] dg Hof
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