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Original article

Detection of HIV false elite controller in Thai blood donors
Aphisit Thongthaisin', Duangnapa Intharasongkroh?, Pokrath Hansasuta®, Jettawan Siriaksorn',

Pawinee Kupatawintu” and Sasitorn Bejrachandra’

"Department of Laboratory Medicine, Faculty of Medicine, Chulalongkorn University and King Chulalongkorn Memorial Hospital, Thai Red
Cross Society; “National Blood Centre, Thai Red Cross Society; ‘Department of Microbiology, Faculty of Medicine, Chulalongkorn University
and King Chulalongkorn Memorial Hospital, Thai Red Cross Society

Abstract:

Introduction: National Blood Centre, Thai Red Cross Society screens blood samples from every donor for HIV
with both serological test and nucleic acid testing (NAT). Potential elite controllers (EC) are donors who tested
repeatedly reactive by serology, but non-reactive by NAT. There is no study in Thailand to date to find the
cause of this group’s test results whether they are due to genetics (true EC) or antiretroviral therapy (ART) drugs
(false EC). Objective: To assess the prevalence of HIV false EC in Thai blood donors who tested reactive by
serology, but non-reactive by NAT. Materials and Methods: Seventy stored frozen plasma samples from potential
EC collected during July to December 2021 were tested for nucleoside reverse transcriptase inhibitors (NRTIS).
Positive samples were further tested for non-nucleoside reverse transcriptase inhibitors (NNRTIs) and protease
inhibitors (PIs). In addition, Geenius HIV-1/2 confirmatory assay was also performed for all samples. Results:
Of 70 potential ECs from total of 315,170 donors (0.02%) during that period, there was one sample (1.43%) that
tested positive for NRTIs (tenofovir and emtricitabine). Efavirenz was also found on further testing for NNRTIs.
Geenius HIV-1/2 confirmatory assay was positive for HIV-1. Of 69 potential ECs negative for NRTIs, there was 1
sample (1.45%) tested positive for HIV-1, 2 samples (2.90%) tested indeterminate for HIV-2 and 1 sample (1.45%)
that tested indeterminate for HIV-1 by Geenius HIV-1/2 confirmatory assay. Conclusion: The prevalence of false
EC due to NRTIs treatment was only 1.43% in HIV serology reactive Thai blood donors and should be further
study for the human genetics that may be involved with this group.

Keywords : @ FElite controller @ HIV @ Antiretroviral therapy
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AMNENRTYMNTaTIMLAYEY American Association of Blood
Banks (AABB) w&y World Health Organization (WHO)

IneagrhmssmiameRsinaasine (serological test) 3917

AaNM3 chemiluminescence immunoassay (CMIA) »Lﬂyl,l,ﬁ
Lﬁﬁavl,ﬁﬁ(m_lamﬁu 1 (hepatitis B virus, HBV) Lﬁa”b‘sﬁ
FruBnLEL & (hepatitis C virus, HCV) 3) Lsﬁavbsal,aﬂm
(human immunodeficiency virus; HIV) 4) L%al,mﬂﬁl,%ﬂﬁ
Lﬂummﬂﬁﬁﬂ‘m%ﬂﬁa (Treponema pallidum) wanNts
VL@”Vi’wmsmfmmmiﬁwgmw (nucleic acid) loelfnanms
real-time polymerase chain reaction (RT-PCR) 61%?113@737«]
9 HBV DNA, HCV RNA ilag HIV RNA'
PaluileL s 2566, 2557, 2558, 2559 WA 2560 Fu
vamslafiawiend ammmelny fmsesasethaiman
370,657, 375,234, 391,286, 373,396 ke 388,635 318 61NN
st Tnefinmsemanuiesfinsuasiesdivadiisimssaise
(HIV Ag/Ab) ANMInTRcEAR A ustasdii
NI 450 18 (0.12%) 384 8 (0.10%) 402 18 (0.10%)
299 T8 (0.08%) way 297 T (0.08%) snuanaL’
m‘sm@amm‘sﬁuﬁqmiu (nucleic acid testing; NAT)
Toeludnms RT-PCR Tumssssam HIV RNA Suselemnily
mimaamL%@Lamvl,aﬂu@”@?mL%aﬁag'ﬁlmsml,aml,m (window
period) Faimmalinuuenfinuiaseuduadvaitaierle’
sremimaadine ull w.er. 2551 guemalafiouwdend
ammae e vhmssmamnaesiugnasalulafiauinenn
piafansfuloseudiAmslafiowiond smmmalng dae
ABULLTIN 6 617819 (minipool of 6)° wasiasiumsnsa
LL‘]J‘]JGT%@H'NL@%ED (individual donor nucleic acid testing:
ID-NAT) Tl w.¢1. 2559 H9ananT0a9 window period M
maemanunsaasantleian 16 fusemanalasis
sdnsineit 11 AN TN TRUGNITNLLLITIN
FRENY WY 9 TUMUMIATINEINUGNTINULLFIENS
Bien maen? vlisssmsemanuigaietleTuladie
1AnemYas NAT lunefinemeseumusudivaismy
sodaintlailoeAmnmansinenvinaay (NAT yield) S1mau
5918 11 718 3 718 9 T8 Wae 6 e Iuthu/seanns 2586,

2557, 2558, 2569 WAy 2560 enaaal’
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mmﬂwvlmumﬁtmaa@@ﬂiaﬂamwﬂuammﬂamLLm
P UALNIMIATRGINA NI mAR 79 A Te07
Aeanmaemalagimihmderinebikauanlsex K5

A & AaA 3 X X a
Iamuﬁuaamaﬂmmam (elite controller) ‘ﬂa\‘lL‘HaLa‘ﬁvLm
A Y A a o L2 (%3 A g A v

ma;ﬂmmﬂ([awmmaﬁmumﬁnmmﬁmL%al,aﬂafsmam
#1125 (antiretroviral therapy; ART) vi3ai5eninguaam
ﬂaﬂmamaéﬂaau (false elite controller)

International HIV Controller Consortium »nglm”@ﬁﬁmw

AaA 6 . A A lidl/ a
909 BanAanlTaIans (elite controller) A8 @mmmamﬂm
ldl a Aa A v aa ’oJ A Aa %
1 1) waemawtladuanduafmeAihmaadinen Waun
2) ldldsunmsmmenaendinhsamealu 12 Weufinnen 3)
fimsnsremaiignssn HIV RNA luwanssnachaioe 3

ij/ 1 % A g/dl ) EZ £ £ %

Asslwamaehaias 12 Wound ki ldsumasnmeeensdin
%a uaznarimuadashinidnsiamasnaesiany (imit
of detection) #4whi 50 RNA copies/mL’

A v ! wn X A
ﬂﬁﬂm:nsl,uﬁﬁmﬂﬂmLﬂﬁwmﬂuwmmamvlm 330
d\’L ) L (%3 % v L% ] A

anflallesumasnmneneendulsalutisssey 6-24 Han
A X . ) A A Aa
LINADINMITNALED (early infection) NLWeN 12 @ (4%) N
1531041935 (viral load) %aeind 200 RNA copies/mL e
WNENATREN (0.3%) MISanmslasariaund 20 RNA copies/
5 5]7 Ud‘d 2 A A& A o X \/L dd‘\’L |
mL’  luuednmstnmvilgefinenas@nzanylain iy
2o % ¥ b4 % [~ 1
Idsumsshmneneensmbhsafiussasnamnnni 10 Tl 2
1 I A A g dtﬁld A % % 1
na Wmmw@wﬁamﬂmmﬂimm%iﬂuaafm 400 RNA
copies/mL 414 8 aw (0.6%) 21N 1,300 msl,umjwﬁa
wazaAIw 9 AU (0.5%) 2N 1,551 ﬂﬂuﬁnndmﬁqs ms
R v A 5 ;:l;:i v 2
ﬂﬂwﬂuﬂizmﬂgmmwuquﬂmaa@mL%@L@Sﬁvlmwvlﬁlmu
masnmnenaenswhsauasAUsnhsmisuns 20 RNA
. < I v A A AaA 6
copies/mL Wiunmaehaian 6 ihan vedaneaulnsamas
36 At (0.25%) 2N 14,492 AL @T@ﬁuﬁ@ﬁ@ﬂ@”ﬁ ANNYNTBY
A I €A v | PY-1 VL Ao 47
dnmaulnIaeeIfeuun 1% 189AnTaRT B WmNe"
dwsumafnnlulsunelng o Waaeenamsasel
s nsunneiingg Wege® vhnsesradiinmbsalugia
;gd(J dd‘ ) L (% % v L% dld o
gawrladnlllasunmasnmeeendnlsansaman ca
T-lymphocytes 3NN 450 cells/mm® N4 70 Al WU
SannaulnsaaasfifuSnnasaiauns 50 RNA copies/
mL W 3 AL (4.29%)
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1081 130 A% (87%) Tiinawaneioen efavirenz, 13 a4 (66.4%)
Titatnneaen nevirapine wa 7 e (4.7%) Winauansdaen
. LR U G I AaA I 6 7
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A X2 Ao 6 A A
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naﬂ@ namﬁq (observational descriptive cross-sectional
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tics) uaglethumasusasnanznssumsRaanasessmm
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205/2021 IRB No. 027/64 fufiisa4 11 NNMAUS .61, 2664
FUANAEY 10 NHUNTWHT W61 2565 LAYAINATALNIINNTS
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W61, 2564 TUMNARNY 17 JAN ¢ 2565
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Mg reactive (1Mwau1ﬂ 3 A39) 98 inconclusive
(iiavan 2 u 3 059) MeLeFosnsndalut® Alinity i
LLamamia‘mamsm@amﬂﬁﬁugﬂﬁma@L%at,aﬁﬂaﬁ (HIV
RNA) f1ela309697980 TR Cobas 6800/8800 494 limit, of
detection (LOD) 71 156 RNA copies/mL liiaat was i
InoinMafadanEaaTmanaINlATiMIIee (exclusion
criteria) F9UENOUMIY 1) WAMIATIALEUALDATIA AN
X - v ¥ a i @

samnglatanrasndiatsnsausnifivay wiauuan 1
T3 033 2) wamimaﬁmwmsﬁugﬂﬁmmL%at,asﬂaﬁ (HIV
RNA) Wauan vimsifiusnachs leeshmaansataben
5303 6 fadansfivde suuenwanasnfemuis) lums
141,500 g e 10 wifl o rheesadansasladio @uﬁ
1Amalafiauriend ammmalne LLﬁ”ﬁ@@d'guwmamﬁxL@”m

£ [ tﬁld = a ° [~3 9./::' a

luvaasdaiufsinlestin whluiulFaomad -80 asen
walgud Wasalfunwinidina esumus U
o U.Islsuo u.Mu.sz

foee 93 foeh laelggaseimineiache’ asialuil

n= ZP1-Pp)/d

loefl n= Swuwaee
s K. S
7 = 7 score Wumaenmiiimue e seet
Aeaheity v30 o agf 0.05 Asiuen Z
Fafemwhniy 1.96
P= @mNﬂqﬂﬁmmmiaimﬂmiﬁﬂmﬁamﬁﬁ
NNMIFANNLDY Lambotte haLAMYS
a AaA €lild a
waqﬂmmaamaﬂmaLaaswuﬂimm
\1’3%%*1‘1:@877’51 400 RNA copies/mL agﬁ
ey 0.6
d= eenausnen (precision) fvualin 0.10
"L & 2 2
AWl n= [1.96"x 0.6 x (1-0.6)] / 0.10° = 92.20

athalsfsmuisiasnnmassnaraslsadaiia lhialelsn
2019 (COVID-19) vh s wusfisnalafinanas msifiu
fhathesernadaunInmantadeusunes w.a. 2564 o
FoEhanTMIaTalinT iR 70 dhaths VasNIGL
yhmsaTRAemeinG 70 fathandantu Taeshdnaths
Benluvhmsamamendmlsangy nucleoside reverse
transcriptase inhibitors (NRTIs) %ﬂﬂi:ﬁﬂaﬂ@”ﬁﬂ tenofovir
(TFV), lamivudine (3TC), abacavir (ABC) I8¢ emtricit-
abine (FTC) meAd liquid chromatography-tandem mass
spectrometry (LC-MS/MS) ﬁw”aqﬂﬁu”@mimqﬁmmﬁma
Fanw (AMS-BAT) guehsmamefiamsunmdadiin aos

wedamaunmg amanensandasing 398 lower limit of
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quantification (LLOQ) 20 ng/mL ia9anen tenofovir
G A 0 o ~ X ~

Ll]%ﬂ']‘ﬂa%GL%Zj@]'iLLiﬂﬁﬁﬁiﬂﬂ'ﬁiﬂH']ﬂ'ﬁ@]@L‘ﬁaLa‘ﬁ\lLa’JEL%
Usznene? lusmoas nucleoside reverse-transcriptase
inhibitors (NRTIs) backbone ﬁ’aﬁaaqm @@ tenofovir/
emtricitabine Wa¥ tenofovir + lamivudine %ﬂﬁﬁ%wﬁu
non-nucleoside reverse-transcriptase inhibitors (NNRTIs)
rl A . A L A AA v

BILNGFNTIINAD efavirenz %30 rilpivirine maslummmmﬂ
lsisnansosinlsemuen NNRTIs leianaldinngy protease
inhibitors (PIs) Aa lopinavir/ritonavir wle nnmsmsaam
enng NRTIs linauandavimsesaamen unga NNRTIs Uaz
Pls ILAN F91/52n016eeN atazanavie (ATV), darunavir
(DRV), lopinavir (LPV), ritonavir (RTV), nevirapine (NVP)
Wy efavirenz (EFV) Taedl lower limit of quantification
(LLOQ) whrit 50 ng/mL Falaetin@ithvsnanssnmluefiog
rloAfadaanudadiugasen efavirenz Wiy 1,000-4,000
ng/mL" Wamanmarisnelafinsinlssmueiiamssnm
A o A A A o a X AL A
FIAwULTemuen 3 ‘ﬁ%@'ﬁiaLW@ﬂ@Gﬂ%ﬂﬁ@l@L‘ﬁ@Lasﬁ\la’ma%‘ﬂ
ARUNATE (pre-exposure prophylaxis; PrEP) F9RvsUUserm

eNngN NRTIs WENWA 2 3ia A tenofovir/emtricitabine™
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VaINNUHREINATIAMENGN NRTIs Ttawanagyhms
A o A AA o . A A Y aa X
aniutuanivafns et laicnyds Geenius
confirmatory HIV 1/2 assay fenuiTeAnenenams
gun snanenduieslyel (RIHES) iaduduwneisneg
A X A Aa [~ I AaAA 3
faraiorloiaiouauiungaddnaoulnsamosiaan  loe
Table 1 usnsuanufauoIdoieylaifotis band e
WNYEANTIA Geenius confirmatory HIV 1/2 assay'’
Table 2 UWa¢ 3 LWEAMANMSUUANAMIATIRAATIEeAE
A5 Geenius confirmatory HIV 1/2 assay §13U HIV-1
uay HIV-2 euandt wanansiungudilsinamsazam
enlunga NRTIs Wuau levhmassematiudiaudiuadi
Sunesaantlo3dneis Geenius confirmatory HIV 1/2
assay oISt Anenenamsgamw s Inendtideslna
(RIHES) e bauenaime sen i angaiiiaanns
aalaeATihmaasine (HIV Ag/Ab) IWkauantaosisay
6],‘V1ywami<ﬂ‘§’m Geenius confirmatory HIV 1/2 assay i
| A@ A 6 .

a1l LLazﬂquﬂuaamauImaLaai (elite controller) U4
Fonlo? FeaslinamsnTia Geenius confirmatory HIV
1/2 assay Wuuan FmaAsudouansly Figure 1

Table 1 HIV antigens coated on the Geenius HIV 1/2 Confirmatory Assay cassette'

Band HIV antigen Abbreviation
1 gp36 (HIV-2, envelop peptide) HIV-2 ENV
2 gp140 (HIV-2, envelop peptides) HIV-2 ENV
3 p31 (HIV-1, polymerase peptide) HIV-1 POL
4 gp160 (HIV-1, envelop recombinant protein) HIV-1 ENV
5 p24 (HIV-1, core recombinant protein) HIV-1 GAG
6 gp41 (Group M and O) (HIV-1, envelop peptides) HIV-1 ENV

Control band Protein A

Table 2 Bio-Rad criteria for interpretation of HIV-1 in

Geenius HIV 1/2 Confirmatory Assay'

Table 3 Bio-Rad criteria for interpretation of HIV-2 in

Geenius HIV 1/2 Confirmatory Assay'

Interpretation Bio-Rad criteria Interpretation Bio-Rad criteria
Positive Any 2 bands of the 4 HIV-1 test lines Positive 2 HIV-2 bands must be present:
with at least 1 ENV: gp160 (Band 4) gp36 and gp140 (Band 1 and 2)
or gp41 (Band 6) Negative No Band
Negative No Band Indeterminate 1 ENV: gp36 (Band 1) or gp140 (Band 2)
Indeterminate 1 ENV (Band 4 or 6) gp36 (Band 1) alone

1 GAG (Band b)
1 POL (Band 3)
1 GAG and 1 POL (Bands 5 and 3)

gp140 (Band 2) alone
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Blood donors tested for HIV at

National Blood Centre

Y
HIV Ag/Ab reactive and
HIV RNA non-reactive®

\ 4

NRTIs test (liquld chromatography tandem mass spectrometry (LC-MS/MS)**

—

Positive Elite controller |

| Positive |

| Negative |—>| Geenius HIV 1/2 confirmatory assay***

|
v v

Negative HIV Ag/Ab false positive |

| NNRTIs and Pls test**

| Geenius HIV 1/2 confirmatory assay***

Figure 1 Experimental design of the study; *performed at the Blood Testing Section, National Blood Centre,

Thai Red Cross Society;

**performed at the Bio-Analytical Testing Facility at Faculty of Associated Medical

Sciences, Chiang Mai University (AMS-BAT); ***performed at the Research Institute for Health Sciences, Chiang

Mai University (RIHES)
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SJ@Uim@IﬂM@mL“IﬂLﬁmmmiﬂ@Lﬁ@ﬂmﬂWﬁN@iLﬁﬂi’m
1a34m 938t (inclusion criteria) MN® 70 @ (0.02%) 410
a"wmu@‘%mﬂiaﬁ@ﬁmm 315,170 A hﬂﬁaatﬁaumﬂgm
XK A [ [~
Aafausunan w.el. 2564 laeidumweane 36 e (51.43%)
WASINEEDS 34 A% (48.57%) mneade 37.21 U (filgm 18
1 gefign 56 1) SunuasiisNelafanay 8.84 S (61
4 y . y v - Y
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Table 4 Baseline characteristics of blood donors included in this study

105

No. Sex Age Number of donation HIV Ag/Ab result HIV NAT result
1 Male 47 17 Inconclusive Negative
2 Male 34 24 Inconclusive Negative
3 Female 34 2 Inconclusive Negative
4 Male 27 5 Inconclusive Negative
5 Male 47 9 Inconclusive Negative
6 Male 20 1 Inconclusive Negative
7 Female 30 7 Inconclusive Negative
8 Female 28 21 Inconclusive Negative
9 Male 29 4 Inconclusive Negative
10 Male 18 1 Inconclusive Negative
11 Female 27 19 Inconclusive Negative
12 Female 38 5 Inconclusive Negative
13 Male 21 6 Inconclusive Negative
14 Male 32 1 Inconclusive Negative
15 Male 28 1 Inconclusive Negative
16 Female 50 14 Inconclusive Negative
17 Male 31 1 Inconclusive Negative
18 Female 46 1 Inconclusive Negative
19 Male 54 1 Inconclusive Negative
20 Male 45 4 Inconclusive Negative
21 Female 28 24 Inconclusive Negative
22 Female 49 34 Reactive Negative
23 Male 41 1 Inconclusive Negative
24 Female 42 1 Reactive Negative
25 Male 37 5 Inconclusive Negative
26 Male 27 1 Reactive Negative
27 Female 30 1 Inconclusive Negative
28 Female 36 32 Inconclusive Negative
29 Male 55 14 Inconclusive Negative
30 Female 30 4 Inconclusive Negative
31 Male 46 4 Reactive Negative
32 Male 41 7 Inconclusive Negative
33 Female 40 6 Inconclusive Negative
34 Female 41 1 Inconclusive Negative
35 Female 51 13 Inconclusive Negative
36 Female 45 12 Reactive Negative
37 Male 21 1 Inconclusive Negative
38 Female 50 1 Inconclusive Negative
39 Female 27 21 Inconclusive Negative
40 Male 33 25 Reactive Negative
41 Female 20 2 Inconclusive Negative
42 Male 39 7 Inconclusive Negative
43 Male 38 24 Inconclusive Negative
44 Male 42 28 Inconclusive Negative
45 Female 30 1 Inconclusive Negative
46 Female 55 1 Inconclusive Negative
47 Female 45 1 Inconclusive Negative
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Table 4 Baseline characteristics of blood donors included in this study (continued)

No. Sex Age Number of donation HIV Ag/Ab result HIV NAT result
48 Male 21 1 Inconclusive Negative
49 Male 29 18 Inconclusive Negative
50 Female 56 47 Inconclusive Negative
51 Male 25 3 Inconclusive Negative
52 Female 43 4 Inconclusive Negative
53 Male 55 2 Inconclusive Negative
54 Male 34 1 Inconclusive Negative
55 Male 21 5 Inconclusive Negative
56 Female 49 1 Inconclusive Negative
57 Female 45 19 Inconclusive Negative
58 Female 43 24 Inconclusive Negative
59 Male 36 2 Inconclusive Negative
60 Female 53 10 Reactive Negative
61 Male 49 11 Inconclusive Negative
62 Male 25 2 Inconclusive Negative
63 Female 35 13 Inconclusive Negative
64 Male 22 5 Reactive Negative
65 Female 47 18 Inconclusive Negative
66 Female 34 1 Inconclusive Negative
67 Female 45 11 Inconclusive Negative
68 Male 52 1 Reactive Negative
69 Female 30 3 Inconclusive Negative
70 Male 31 1 Inconclusive Negative

Figure 2 Positive result for HIV-1 by Geenius HIV 1/2  Figure 3 Positive result for HIV-1 by Geenius HIV 1/2

confirmatory assay: gp160 (band 4) and gp41 (band 6).  confirmatory assay: gp160 (band 4), p24 (band 5) and
The Bio-Rad criterion for positive result for HIV-1 is:  gp41 (band 6). The Bio-Rad criteria for positive result for
any 2 bands of the 4 HIV-1 test lines (bands 3-6) with ~ HIV-1 is: any 2 bands of the 4 HIV-1 test lines (bands
at least 1 envelop peptide (ENV) - gp160 (band 4) or  3-6) with at least 1 envelop peptide (ENV) - gp160 (band
gp41 (band 6) 4) or gp41 (band 6)
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Figure 4 Indeterminate results for HIV-2 by Geenius HIV 1/2 confirmatory assay: gp140 (band 2). The Bio-Rad

criteria for indeterminate result for HIV-2 is: 1 HIV-2 envelope peptide (ENV) band is present: gp36 (band 1)

or gp140 (band 2)

Figure 5 Indeterminate result for HIV-1 by Geenius

HIV 1/2 confirmatory assay: gp41 (band 6). The Bio-Rad

criteria for indeterminate result for HIV-1 is: 1 envelope
peptide (ENV) (band 4 or 6), 1 core recombinant protein
(GAG) (band 5), 1 polymerase peptide (POL) (band 3),
or 1GAG and 1 POL (bands 5 and 3)
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