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Comparison of Two Commercial Real-time Nucleic Acid
Amplification Methods for Detecting the Viral Load of Human
Immunodeficiency Virus Type 1

Sue Jung Kim', Eunkyung Lee', Younhee Park?, Hyon-Suk Kim'

Department of Laboratory Medicine, Yonsei University College of Medicine', Seoul,
Kwandong University College of Medicine’, Goyang, Korea

Background: Detection of the viral load of Human Immunodeficiency Virus type 1 (HIV-1) RNA is important
for clinical decision making and for determining the prognosis of HIV-infected patients. The aim of the study
is to compare the performance of real-time RT-PCR (COBAS AmpliPrep/COBAS TagMan HIV-1, CAP/CTM,
Roche Diagnostics) and the Nucleic Acid Sequence Based Amplification (NucliSens EasyQ HIV-1, NucliSens,
BioMerieux) methods for testing Korean HIV-infected patients.

Methods: Among the specimens that were requested to undergo HIV-1 RNA viral load detection from 2005
to 2006, 153 specimens were selected based on the status of the specimens. The CAP/CTM and NucliSens
tests were performed according to the manufacturer’s instruction.

Results: HIV-1 RNA was detected by both tests in 93 specimens. Among the remainder, CAP/CTM detected
HIV-1 RNA in 10 specimens, while the same specimens showed results lower than the detection limit with
using the NucliSens. Though the results were appropriately correlated (r=0.85, P<0.0001), the mean differences
between the two test results were —0.1321 logio IU/mL on the Bland-Altman test.

Conclusion: The methodologic difference or the presence of a HIV subtype may affect the agreement between
the two tests. The standardization of methods and the establishment of a linear range for the individual laboratory
results may be helpful to obtain accurate test results. (Korean J Blood Transfus 2008;19:216-221)
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Table 1. The results of COBAS AmpliPrep /COBAS
TagMan HIV-1 test and NucliSens EasyQ

HIV-1 test
COBAS AmpliPrep/
COBAS TagMan HIV-1
Total
No. No.

positive negative
NucliSens No. positive 93 0 93
EasyQ HIV-1 No. negative 10 50 60
Total 103 50 153

Log,, CAP/CTM

—— Linear fit (0.5707+0.8231x)

1.0 T T T T 1
1.5 25 3.5 4.5 5.5 6.5

Log,, NucliSens

Fig. 1. Scatter plot of logiy CAP/CTM vs. logio
NucliSens with fitted regression line.

Abbreviations: CAP/CTM, COBAS AmpliPrep/ COBAS
TagMan HIV-1; NucliSens, NucliSens EasyQ HIV-1.
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Fig. 2. The Bland-Altman plot of logijy CAP/CTM
and logjo NucliSens. The mean difference (—0.1302
logio IU/mL, solid line) and limits of agreement
(mean+2 standard deviation, —1.3254 to 1.0613
logio IU/mL, dotted line) are displayed in the plot.
Abbreviations: See Fig. 1.
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Table 2. Characteristics of the two methods of real-time nucleic acid amplification

COBAS AmpliPrep /COBAS TagMan HIV-1

NucliSens EasyQ HIV-1

Target region gag

Method Real-time RT-PCR

Linear range 24.4~5,882,352.9 IU/mL
(40~10,000,000 cp/mL)

Limit of 24.4 TU/mL

detection

Specimen EDTA plasma

Required 1 mL

specimen

volume

Specimen Whole blood (EDTA) can be stored at
handling 2~25°C for 6 hours

Specimen EDTA plasma can be stored

storage - up to 1 day at room temperature

- up to 5 days at 2~8°C
- for =5 days at —20 to —80°C

8ag
Nucleic Acid Sequence Based Amplification
50~ 3,000,000 IU/mL

25 TU/mL

EDTA plasma
1~2 mL

Whole blood (EDTA) can be stored at room temperature
for up to 24 hours

EDTA plasma specimens can be stored in NucliSens Lysis
Buffer

- up to 1 year at —70°C

- for a maximum of 14 days at 2~8°C

- for a maximum of 24 hours at room temperature (15~
30°C)

- 219 -



oigtEEs] A - A9 A3s

5.4%, 0.5 log |42 A7t 29%92H, 53] G
o}y 3} A =g+ 2l CRF10_CDE S 7%, ol2] gt
Zpo] 7} Fﬂ% FEHHG stk £ Aol A
Aol A A& HIVY olg-e gelslA] 2319

o1} non-B °}°§ o] Zg=o] ety F AAA
7t Y% Aol 5 Ho| =% 595 7FeAel
FP. OM 4 A go] WAEE TP HolE
37 A= 71 AATE 3 A
HOM g Zlolw ZAAzZe] WA ApolE =
371 Sl AE A 2F3E 2o T Ao

oX JfT ml
o]

S

o

ATollAe 74 A4S A4 = B7t
A=Al A At A ", 574 7t
4_9‘:—],03 oL]. }Jzﬂi 7-1,(].Mg 02]31
7k 2 28lo) wet A3 "7t Az=ATE
A3 M 0% A%, 15 ASE A
olA o] HY S5 gt HER A3 HYS
B7bekAl eh2 Aol & Ao A, as
5 2 AsE AARIA F&3 SH 2 A=
A9 WeE Hrheka ulsks Aol Wed 7
oz Az,
CAP/CTM ZAE &3l NucliSensoll A+ #HE
A oletel AnE RAW 109 ARolA
HIV-1 RNA viral loadE HAEZ T A%

co r-?l rl*l

ofr

oE

4o &% <
oﬁ mlru 111 r[-n:

L

Xt

]_

ol

l

AET T Aok A=
Aol A Algsls HESHAE CAPICTME] 735,
24.4 IU/mL, NucliSens®] 73-% 25 IUmLE < =}
o]7} glou}t A2 CAP/CTMe] 1 w1Zh&lA|
HIV-1 RNA viral loadS &% 4= 9¢ich w4,
A4 Ads 5 FdskAe kA, Nu-
cliSens®] A%, AA A7FA AA7F o kA s A
o] #doletar &3l ch(Table 2).

CAP/CTM3} NucliSensi= HIV-1 RNA viral load
Aol glo]A HAst 4 e Holovt Y=
= =4 &tk ol F AAY WA Aoyt

obg o] A ol 23 AL 7hsAle] Siet wt

Al viral load A W&

Ao g AZtEm, 7+ AAAnbch Ay W e
g J7HE Alsgste] A

AeE H AsE AAY BEet S0 =0l
2 5 9& Aol

2 o

H{Z: HIV RNA viral load &= HIV 7] 3t
248 A8 AA Y ool ujf- Fesich 2 o
TollA = gujell A AHEE AL gl AAZE AAdE
Zu T 714, 5 real-time PCRYS ©]-8-3F COBAS
AmpliPrep/COBAS TagMan HIV-1 (CAP/CTM, Ro-
che Diagnostics) Al@3 Nucleic Acid Sequence
Based Amplification“d% 0]-2-3F NucliSens EasyQ
HIV-1 (NucliSens, BioMerieux) A1&g Z23& H|iL
stttk

B 20051 F-E] 200611 7HA] Ml BBk H o]
HIV-1 RNA viral load F%o] 2|&= A F A
A Ael 55 aeste] 153 HAE A&sto] A
ZA+2] 2| Aol w2l CAP/CTM, NucliSens ZAAHE
Al sksich

ZAnp: F 74 AAtoll 4] HIV-1 RNA7F &7 ZAE3
AAE 937ella, YA F 107 A= CAP/
CTMO 2 AEF 9 21} NucliSens 2+ 7 =3HA
olste] AyE Hch A#HAY FAollA r=0.85
(P<0.000)Z HH3 4H43E ES o1 Bland-
Altman A4ollA 7 ZA¥ 3o o] Hi

—0.1321 logio IU/mMLZ NucliSens7} = ;<
E&iﬁ}

Jdﬂ al }\]. 7é jL].l: 1
<7l o°ﬂ oJgk oJ3F ufjzoll
oh AA ) 253 2 2 AAA O
4 %‘Blﬂ At ANl Egol H F s e

- 220 -



0%

ro

iz

. Centers for Disease Control (CDC). Possible
transfusion-associated acquired immune defi-
ciency syndrome (AIDS) - California. MMWR
Morb Mortal Wkly Rep 1982;31:652-4

. Jaffe HW. The early days of the HIV-AIDS
epidemic in the USA. Nat Immunol 2008;9:
1201-3

. Seo DH, Hwang BG, Park YS, Oh YC, Kim SL
Performance of HCV and HIV-1 nucleic acid
amplification test (NAT) in Korean blood do-
nors. Korean ] Blood Transfus 2000;11:91-7

. Han KS, Park MH, Kim SI. Transfusion me-
dicine. 3rd ed. Seoul: Korea Medical Book
Publisher, 2006:330-4

. Carpenter CC, Cooper DA, Fischl MA, Gatell
JM, Gazzard BG, Hammer SM, et al. Antire-
troviral therapy in adults: updated recommen-
dations of the International AIDS Society-USA
Panel. JAMA 2000;283:381-90

. Peter JB, Sevall ]JS. Molecular-based methods
for quantifying HIV viral load. AIDS Patient
Care STDs 2004;18:75-9

. Anastassopoulou CG, Touloumi G, Katsouli-
dou A, Hatzitheodorou H, Pappa M, Paras-
kevis D, et al. Comparative evaluation of the
QUANTIPLEX HIV-1 RNA 20 and 3.0
(bDNA) assays and the AMPLICOR HIV-1
MONITOR v1.5 test for the quantitation of
human immunodeficiency virus type 1 RNA

10.

11.

12.

13.

- 221 -

HIV-1 RNA Viral Load &% H]aL

in plasma. J Virol Methods 2001;91:67-74

. Nolte FS, Boysza ], Thurmond C, Clark WS,

Lennox JL. Clinical comparison of an en-
hanced-sensitivity branched-DNA assay and
reverse transcription-PCR for quantitation of
human immunodeficiency virus type 1 RNA
in plasma. J Clin Microbiol 1998;36:716-20

. Holguin A, Rodés B, Soriano V. Recombinant

human immunodeficiency viruses type 1
circulating in Spain. AIDS Res Hum Retro-
viruses 2000;16:505-11

Alaeus A, Leitner T, Lidman K, Albert J. Most
HIV-1 genetic subtypes have entered Sweden.
AIDS 1997;11:199-202

Oh MD, Park SW, Kim U, Kim HB, Choe Y],
Kim E, et al. Determination of genetic sub-
types of HIV type 1 isolated from Korean
AIDS patients. AIDS Res Hum Retroviruses
2002;18:1229-33

Lee J5, Nam ]G, Kim SS, Kang C, Choi BS,
Kim O], et al. Distribution of HIV-1 subtypes
by transmission routes in Korea. Korean ]
Infect Dis 2001;33:311-8

Holguin A, Lopéz M, Molinero M, Soriano V.
Performance of three commercial viral load
assays, Versant human immunodeficiency vi-
rus type 1 (HIV-1) RNA bDNA v3.0, Cobas
AmpliPrep/Cobas TagMan HIV-1, and Nucli-
Sens HIV-1 EasyQ v1.2, testing HIV-1 non-B
subtypes and recombinant variants. ] Clin
Microbiol 2008;46:2918-23



