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Background: We evaluated the analytical and clinical performances of the SD BIOLINE
Rota/Adeno Rapid kit (SD Rota/Adeno Rapid; Standard Diagnostics, Inc., Korea), an im-
munochromatographic assay (ICA), for the simultaneous detection of rotaviruses and ade-
noviruses in human stool samples.

Methods: We tested 400 clinical stool samples from patients with acute gastroenteritis and
compared the ICA results with the results obtained by using ELISA, enzyme-linked fluores-
cent assays (ELFA), PCR, and multiplex reverse transcription-PCR (mRT-PCR). To assess
the analytical performance of the SD BIOLINE Rota/Adeno Rapid kit, we determined its de-
tection limit, reproducibility, cross-reactivity, and analytical reactivity for adenovirus sub-
types, and performed interference studies.

Results: The overall agreement rates among the tested methods were 91.5% for rotavirus
and 85.5% for adenovirus. On the basis of MRT-PCR, the overall agreement, positive agree-
ment, and negative agreement rates of the ICA were 95.6%, 100%, and 94.9% for rotavi-
rus, and 94.0%, 71.4%, and 94.8% for adenovirus, respectively. Using the ICA, we de-
tected all the subtypes of adenovirus tested, but the analytical reactivities for adenovirus
subtypes were different between the 4 adenovirus detection methods. The high reproduc-
ibility was confirmed, and no cross-reactivity or interference was detected.

Conclusions: The SD BIOLINE Rota/Adeno Rapid kit showed acceptable analytical and
clinical performances. However, interpretation of adenovirus positive/negative result should
be cautious because of different detectability for adenovirus subtypes among adenovirus
detection methods.
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INTRODUCTION

severe gastroenteritis in infants and young children during winter

months [2, 3]. Among the 7 rotavirus serogroups (A-G), group A

Rotaviruses and adenoviruses are the main causes of severe in-
fectious diarrhea, especially in children under 5 yr of age. They
are also responsible for nosocomial infection through fecal to
oral transmission [1, 2]. Rotaviruses are the primary cause of
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rotaviruses are the principal cause of human infections [2, 3].
Adenoviruses, after rotaviruses and noroviruses, are major

gastroenteritis pathogens that are transmitted throughout the

year [2]. Adenoviruses are grouped into 6 species (A to F) with

http://dx.doi.org/10.3343/alm.2014.34.3.216


http://crossmark.crossref.org/dialog/?doi=10.3343/alm.2014.34.3.216&domain=pdf&date_stamp=2014-04-08

Kim J, et al.
ICA for rotavirus and adenovirus

more than 50 serotypes that infect a multitude of tissues, includ-
ing the respiratory tract, intestines, and eyes [3, 4]. Intestinal in-
fections are predominantly caused by adenovirus serotypes 40
and 41 (AdV 40 and 41) (species F), and less commonly by
AdV 12, 18, and 31 (species A); AdV 3, 7, and 21 (species B);
AdV 1, 2, and 5 (species C); AdV 25, 26, and 29 (species D);
and AdV 52 (species G) [2-6]. Based on the use of ELISA, the
coinfection rate for rotavirus and adenovirus in Korea has been
reported to be 0.07-8.3% [7, 81.

The immunochromatographic assay (ICA) is an attractive di-
agnostic tool because the test can be run individually, and the
results are generally available in less than 30 min. The SD BIO-
LINE Rota/Adeno Rapid test (SD Rota/Adeno Rapid; Standard
Diagnostics, Inc., Yongin, Korea) has recently been developed
for one-step, rapid, and simultaneous detection of rotaviruses
and adenoviruses in human stool samples. In this study, we
evaluated the analytical and clinical performance of this ICA for
the detection of rotaviruses and adenoviruses and compared the
results with those of other tests, including ELISA, enzyme-linked
fluorescent assays (ELFA), real-time PCR, and multiplex reverse
transcription-PCR (mRT-PCR) assays.

METHODS

1. Patient samples

Four hundred stool samples were collected from patients with
symptoms of acute gastroenteritis, from 6 university hospitals
and 1 commercial laboratory, between October 2011 and March
2012. Patient ages ranged from 1 week to 77 yr (average, 17.4
yr); 233 samples (58.3%) were from patients under 5 yr of age.
The SD Rota/Adeno Rapid test was performed immediately on
the fresh stool samples. Each stool sample was diluted to a 10%
stool suspension in phosphate-buffered saline and stored at
-70°C until they were used for the comparative tests (ELISA,
ELFA, real-time PCR, and mRT-PCR assay). This study was ap-
proved by the Institutional Review Board of Hangang Sacred
Heart Hospital, Hallym University College of Medicine (IRB No.
2011-217).

2. Immunochromatographic assay
The SD Rota/Adeno Rapid test is a one-step lateral flow ICA that

simultaneously detects group A rotavirus and adenovirus in stool
samples. It uses colloidal gold-labeled monoclonal antibodies
against the capsid protein of gene 6 (VP6) of rotaviruses and the
hexon surface antigens of adenoviruses. Fresh stool sample was
added to a tube containing 1 mL of diluents, and mixed well.
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Then, 4-5 drops (approximately 100-125 pL) of this mixed sus-
pension were added to the sample well of the test device, and
results were read after 15 min. All procedures were performed
according to the manufacturer’s instructions.

3. Comparative assays

1) ELISA for rotavirus and adenovirus detection

ELISA for rotavirus and adenovirus was conducted by using the
RIDASCREEN Rotavirus and RIDASCREEN Adenovirus tests (R-
Biopharm, Darmstadt, Germany) [7, 8]. These tests use mono-
clonal antibodies against rotavirus VP6 and adenovirus hexon
surface antigens. Stool suspensions were pipetted into the pro-
vided microwell plate, and the assays were performed accord-
ing to the manufacturer’s instructions.

2) ELFA for rotavirus detection

Rotavirus detection using the VIDAS rotavirus kit (bioMérieux,
Marcy I'Etoile, France) was also compared to that using ICA [9].
The VIDAS assay utilizes ELFA technology, which is based on an
immunoassay sandwich method that produces a fluorescent
product. The assay was performed according to the manufac-
turer’s instructions.

3) mRT-PCR for rotavirus and adenovirus detection

The commercially available Seeplex DV mRT-PCR assay (See-
gene, Seoul, Korea) was used to simultaneously detect group A
rotaviruses, AdV 40 and 41 (species F), noroviruses Gl and Gll,
and astroviruses [10, 11]. Nucleic acids were extracted from fe-
cal suspensions by using QlAamp DNA Mini kit (Qiagen, Hilden,
Germany) and QlAcube platform (Qiagen). The nucleic acid was
amplified using a PTC-200 thermal cycler (Bio-Rad, Hercules,
CA, USA), and the PCR products were visualized after electro-
phoresis on an agarose gel. All procedures were performed ac-
cording to the manufacturers’ instructions.

4) Real-time PCR for adenovirus detection

An additional comparative PCR-based assay was conducted by
using a commercial qualitative real-time PCR kit with Simplexa
Adenovirus 3' Hexon and Adenovirus 5 Hexon primer pairs
(Simplexa Adenovirus, Focus Diagnostics, Cypress, CA, USA).
Nucleic acids were extracted as described above. Amplification
of the nucleic acid templates and detection of 6-carboxyfluores-
cein (FAM)-labeled products were performed on 3M integrated
cycler system (Focus Diagnostics) using the 96-well Universal
Disc and Simplexa Adenovirus reagents (Simplexa Adenovirus 3'
Hexon Primer Pair, Simplexa Adenovirus 5" Hexon Primer Pair,
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and 2.5x Universal Master Mix; Focus Diagnostics). All proce-
dures were performed according to the previously published
methods [12].

4. Cross-reactivity for other viruses, bacteria, and fungi
Cross-reactivity with a number of viruses, bacteria, and fungi
was examined (see below). For viruses, virus culture supernatant
was used to evaluate the cross-reactivity. For bacteria and fungi,
colonies were diluted with saline, and suspensions correspond-
ing to a McFarland density of 0.5 were used. The following vi-
ruses, bacteria, and fungi were investigated:

1) Viruses: rotavirus ATCC VR-2018 (from the American Type
Culture Collection, Manassas, VA, USA), AdV 40 (ATCC VR-
931), AdV 41 (ATCC VR-930), AdV 31 (ATCC VR-1109), AdV 11
(ATCC VR-12), AdV 8 (ATCC VR-1604), AdV 37 (ATCC VR-929),
AdV 1 (from Korea Bank for Pathologic Viruses [KBPV] KBPV-
VR-57), AdV 2 (KBPV-VR-58), AdV 3 (KBPV-VR-2), AdV 4
(KBPV-VR-60), AdV 8 (KBPV-VR-3), AdV 18 (KBPV-VR-4), AdV
23 (KBPV-VR-5), enterovirus type 71 (ATCC VR-784), cytomeg-
alovirus (ATCC VR-538), poliovirus type 1 (ATCC VR-58), cox-
sackievirus A type 9 (ATCC VR-186), coxsackievirus B type 3
(ATCC VR-688), coxsackievirus B type 5 (ATCC VR-1036), cox-
sackievirus B type 6 (ATCC VR-1037), BK virus (ATCC VR-837),
herpes simplex virus type 1(ATCC-VR-733), respiratory syncytial
virus (ATCC VR-26), parainfluenza virus type 2 (ATCC VR-92),
parainfluenza virus type 3 (ATCC VR-93), rhinovirus type 14
(ATCC VR-284), echovirus type 7 (ATCC VR-37), coronavirus
(ATCC VR-740, -759), and mumps virus (ATCC VR-106).

2) Bacteria: Staphylococcus aureus (ATCC 29213), Enterococ-
cus faecalis (ATCC 29212), Escherichia coli (ATCC 25922), Kleb-
siella oxytoca (ATCC 700432), Pseudomonas aeruginosa (ATCC
27853), Neisseria gonorrheae (ATCC 49226), Methicillin resis-
tant Staphylococcus aureus (ATCC43300), Clostridium perfrin-
gens (KCCM 40946 from Korean Culture Center of Microorgan-
isms), Klebsiella pneumoniae (KCCM 41285), Aeromonas hy-
drophila (KCCM 32586), Enterobacter cloacae (KCCM 12178),
Vibrio parahaemolyticus (KCCM 11965), Salmonella group B
(clinical isolate from patient), Salmonella group C (clinical isolate
from patient), Salmonella group D (clinical isolate from patient),
Salmonella group E (clinical isolate from patient), Shigella group
D (clinical isolate from patient), Staphylococcus epidermidis
(clinical isolate from patient), Serratia marcescens (clinical isolate
from patient), Yersinia enterocolitica (clinical isolate from patient),
Yersinia pseudoenterocolitica (clinical isolate from patient), Vibrio
vulnificus (clinical isolate from patient), Salmonella typhi (clinical
isolate from patient), and Clostridium difficile (clinical isolate from
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patient).
3) Fungi: Candida albicans (clinical isolate from patient) and
Candida parapsilosis (clinical isolate from patient).

5. Analytical reactivity for adenovirus subtypes

Analytical reactivities of ICA, ELISA, real-time PCR, and mRT-
PCR for adenovirus subtypes were assessed using culture su-
pernatant of following adenoviruses: AdV 40 (ATCC VR-931),
AdV 41 (ATCC VR-930), AdV 31 (ATCC VR-1109), AdV 8 (ATCC
VR-1604), AdV 37 (ATCC VR-929), AdV 1 (KBPV-VR-57), AdV
2 (KBPV-VR-58), AdV 3 (KBPV-VR-2), AdV 4 (KBPV-VR-60),
AdV5 (KBPV-VR-61), AdV 18 (KBPV-VR-4), and AdV 23 (KBPV-
VR-5).

6. Interference testing

Interference tests were performed with the following substances:
human blood, barium sulfate (contrast medium), loperamide
(anti-diarrhea drug, Janssen, Seoul, Korea), metronidazole (an-
tibiotics, CJ Pharma, Seoul, Korea), hemoglobin (Sigma-Aldrich
Co., St. Louis, MO, USA), bilirubin (Sigma-Aldrich Co.), and tri-
glyceride mix (Sigma-Aldrich Co.). Each substance (5 mg) was
dissolved in 1 mL of solvent (hemoglobin in distilled water; tri-
glyceride in ether; bilirubin in chloroform; all others in distilled
water), and 50 pL of solution was mixed with both 950 pL of
negative stool suspension (negative base pool) and 950 pL of
low positive stool suspension (low positive base pool). The final
concentrations of barium sulfate, loperamide, metronidazole,
hemoglobin, bilirubin, and triglyceride mix for interference test-
ing were 0.25 mg/mL each. For substances in the liquid form
(e.g., blood), 5O pL of the substance was mixed with 950 L of
the negative and low positive base pool (1:20 dilution).

7. Repeatability/reproducibility and limit of detection

Group A rotaviruses (ATCC VR-2018) were inoculated and cul-
tured in MA104 cells. AdV40 (ATCC VR-931) and 41 (ATCC VR-
930) were cultured in Graham 293 cells. Culture supernatants
were 2-fold serially diluted with saline (1:2 to 1:1,024 dilutions)
and used to evaluate the reproducibility and limit of detection of
the ICA assay. Each diluted sample was tested in triplicate on
each of 3 different lots of ICA for 10 days (Lot numbers: 113008,
113009, and 113010). The positive rates of repeated tests for
each concentration were calculated for reproducibility.

8. Statistical analysis
The agreements between the ICA and other tests for the detec-
tion of rotavirus and adenovirus using clinical stool samples were
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assessed by positive agreement rate, negative agreement rate, RESULTS

total agreement rate, and kappa coefficient (k) (0.001-0.2 indi-

cates slight concurrence, 0.201-0.4 indicates fair agreement, 1. Comparison of ICA with ELISA, ELFA, real-time PCR, and
0.401-0.6 shows moderate agreement, 0.601-0.8 indicates sub- mRT-PCR for the detection of rotavirus and adenovirus
stantial concurrence, and 0.801-0.999 shows excellent agree-  The comparative results of ICA, ELISA, ELFA, real-time PCR, and
ment). Statistical analyses were performed using SPSS software  mRT-PCR for the detection of rotavirus and adenovirus are
(version 14.0, SPSS Inc., Chicago, IL, USA). shown in Tables 1 and 2. The positive rates of ICA, ELISA, ELFA,

Table 1. Comparison of ICA, ELISA, ELFA, and mRT-PCR assays for ~ Table 2. Comparison of ICA, ELISA, real-time PCR, and mRT-PCR

the detection of rotavirus in clinical stool specimens assays for the detection of adenovirus in clinical stool specimens
ICA ELISA ELFA mRT-PCR N of samples ICA ELISA Real-time PCR  mRT-PCR N of samples
(20.3%)* (16.0%)* (13.8%)* (16.0%)* (%) (7.5%)* (6.3%)* (10.3%)* (3.5%)* (%)

P P P P 51 (12.8) P P P P 10 (2.5)

P P N P 13(3.3) P P N P 0(0.0)

P N P P 01(0.0) P N P P 0(0.0)

P N N P 01(0.0) P N N P 0(0.0)

N P P P 01(0.0) N P P P 010.0)

N P N P 0(0.0) N P N P 0(0.0)

N N P P 01(0.0) N N P P 3(0.8)

N N N P 01(0.0) N N N P 1(0.3)

P P P N 0(0.0) P P P N 2(0.5)

P P N N 01(0.0) P P N N 0(0.0)

P N P N 01(0.0) P N P N 3(0.8)

P N N N 17 (4.3) P N N N 15(3.8)

N P P N 01(0.0) N P P N 2(0.5)

N P N N 0(0.0) N P N N 11(2.8)

N N P N 4(1.0) N N P N 21(5.3)

N N N N 315(78.8) N N N N 332 (83.0)
Total 400 (100) Total 400 (100)
*Positive rate of each assay. *Positive rate of each assay.

Abbreviations: ICA, immunochromatographic assay; ELFA, enzyme-linked Abbreviations: ICA, immunochromatographic assay; ELFA, enzyme-linked
fluorescent assay; mRT-PCR, multiplex reverse transcription-PCR; P, posi- fluorescent assay; mRT-PCR, multiplex reverse transcription-PCR; P, posi-
tive; N, negative. tive; N, negative.

Table 3. Agreement rates of ICA with ELISA, ELFA, mRT-PCR, real-time RT-PCR assays for the detection of rotavirus and adenovirus using
clinical stool specimens

Virus Assay = : ICA =
Positive agreement Negative agreement Total agreement Kappa coefficient (95% CI)
Rotavirus ELISA 100% (64/64) 94.9% (319/336) 95.8% (383/400) 0.857 (0.791-0.924)
(91.5%, 366/400)* ELFA 92.7% (51/55) 91.3% (315/345) 91.5% (366/400) 0.701 (0.605-0.798)
mRT-PCR 100% (64/64) 94.9% (319/336) 95.8% (383/400) 0.857 (0.791-0.924)
Adenovirus ELISA 48.0% (12/25) 95.2% (357/375) 92.5% (369/400) 0.395 (0.191-0.600)
(85.5%, 342/400)* Real-time PCR 36.6% (15/41) 95.8% (344/359) 89.8% (359/400) 0.368 (0.184-0.551)
mRT-PCR 71.4% (10/14) 94.8% (366/386) 94.0% (376/400) 0.427 (0.205-0.649)

*Overall agreement rate among four assays.
Abbreviations: ICA, immunochromatographic assay; ELFA, enzyme-linked fluorescent assay; mRT-PCR, multiplex reverse transcription-PCR; Cl, confidence
interval.
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and mRT-PCR for rotavirus were 20.3%, 16.0%, 13.8%, and
16.0%, respectively (Table 1). The positive agreement, negative
agreement, and overall agreement rate of ICA compared with
mRT-PCR were 100%, 94.9%, and 95.8% (k=0.857), respec-
tively (Table 3). The overall agreement among the 4 methods
was 91.5% for rotaviruses.

The positive rates of ICA, ELISA, real-time PCR, and mRT-PCR
for adenovirus were 7.5%, 6.3%, 10.3%, and 3.5%, respectively
(Table 2). The positive agreement, negative agreement, and
overall agreement rate of ICA compared with real-time PCR were
36.6%, 95.8%, and 89.8% (k=0.368), respectively (Table 3).
The positive agreement, negative agreement, and overall agree-
ment rate of ICA compared with mRT-PCR were 71.4%, 94.8%,
and 94.0% (k=0.427), respectively. The overall agreement
among the 4 methods was 85.5% for adenoviruses.

2. Cross-reactivity and analytical reactivity
No cross-reactivity was observed for any of the 36 viruses, 30
bacteria, and 2 fungi that were tested.

Regarding analytical reactivity, all the adenovirus types tested
could be detected by using ICA and ELISA, whereas only the ad-
enovirus F group (AdV40 and 41) pathogens could be detected
by using the Seeplex DV assay. Using the Simplexa Adenovirus
real-time PCR assay, we could detect adenovirus types 1, 3, 4, 5,
8, 31, 40, and 41, but not adenovirus types 2, 18, 23, and 37
(Table 4).

3. Interference
There was no interference by any of following substances: hu-
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man blood (1:20 dilution), barium sulfate (0.25 mg/mL), loper-
amide (0.25 mg/mL), metronidazole (0.25 mg/mL), hemoglobin
(0.25 mg/mL), bilirubin (0.25 mg/mL), or triglyceride mix (0.25
mg/mL).

4. Repeatability/reproducibility and limit of detection

The repeatability/reproducibility for rotaviruses and adenovi-
ruses was 100% in the culture supernatant diluted to 1:8 (rotavi-
rus), 1:32 (AdV 40), and 1:64 (AdV 41), and in culture superna-
tant diluted to >1:64 (rotavirus), >1:256 (AdV 40 and AdV41),

Table 4. Analytical reactivity of ICA, ELISA, real-time PCR, and
mRT-PCR assays for the detection of adenovirus subtypes

ICA ELISA  Real-time PCR  mRT-PCR

O
O
=

AdV type 1
AdV type 2
AdV type 3
AdV type 4
AdVtype 5
AdV type 8
AdV type 18
AdV type 23
AdV type 31
AdV type 37
AdV type 40
AdV type 41

Abbreviations: AdV, adenovirus; ICA, immunochromatographic assay; ELFA,
enzyme-linked fluorescent assay; mRT-PCR, multiplex reverse transcription-
PCR; P, positive; N, negative.

U v U "V U U U U U ©U T©
U v U U U U U U U O
W = U =2 =Z U U U v =
=2 =2 =E2EEEE=E=

_U
-
-
-

Table 5. Limit of detection and repeatability/reproducibility test of ICA performed for the detection of rotavirus and adenovirus

Positive rates (%) of ICA

Dilution fold Lot 113008 (n=30) Lot 113009 (n=30) Lot 113010 (n=30) Total (n=90)
AdvV RV AdV AdV Adv
Type 40 Type 41 Type 40 Type 41 Type 40 Type 41 Type 40 Type 41
Culture supernatant (1:2 diluted) 100 100 100 100 100 100 100 100 100 100 100 100
Culture supernatant (1:4 diluted) 100 100 100 100 100 100 100 100 100 100 100 100
Culture supernatant (1:8 diluted) 100 100 100 100 100 100 100 100 100 100 100 100
Culture supernatant (1:16 diluted) 100 100 100 96.6 100 100 100 100 100 98.8 100 100
Culture supernatant (1:32 diluted) 13.3 100 100 16.7 100 100 13.3 100 100 144 100 100
Culture supernatant (1:64 diluted) 0 100 100 0 96.7 100 0 100 100 0 98.9 100
Culture supernatant (1:128 diluted) 0 16.6 133 0 10 16.6 0 200 233 0 156 178
Culture supernatant (1:256 diluted) 0 0 0 0 0 0 0 0 0 0 0 0
Negative (saline) 0 0 0 0 0 0 0 0 0 0 0 0

Abbreviations: ICA, immunochromatographic assay; RV, rotavirus; AdV, adenovirus.
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and negative samples. Lot no. 113010 was slightly more sensi-
tive than the others, but inter-lot variability for the detection limit
of all three lots was less than that of a one-fold dilution (Table 5).

DISCUSSION

The prevalence rates of rotaviruses and adenoviruses detected
by ICA were 20.3% and 7.5%, respectively. Our findings are
slightly higher than those of a recent nationwide study that found
14% and 4.7% prevalence in the total population, and 2-5%
and less than 1% in adults for rotaviruses and adenovirus, re-
spectively [8]. However, our results were consistent with those
reported in France (21.5% and 5%) [13], but lower than those
reported in China (41% and 12%) [14], Japan (45% and 7.9%)
[15, 16], Canada (25.9% and 20.3%) [10], and Ghana (55%
and 28.2%) [171, and slightly higher than the prevalence rates
in Latin American countries (10-19% and 2%) [18].

The overall agreement rates among the 4 methods were
91.5% for rotaviruses, indicating comparable results among the
4 methods. The overall agreement, positive agreement, and neg-
ative agreement of ICA compared with mRT-PCR were 95.6%,
100%, and 94.9%, respectively. The discordant rate (4.4%) be-
tween the ICA and mRT-PCR was similar to that reported in pre-
vious studies (2.1-4.3%) [3, 9]. However, 17 stool samples
showed positive results by using the ICA, but tested negative by
using ELISA, ELFA, and mRT-PCR (Table 1), and 15 of these 17
samples showed very weak positive band intensity by ICA. This
finding suggests a high probability of false positive results by us-
ing ICA, especially when positive band intensity is very weak.

The overall agreement among the 4 methods for adenovirus
detection was 85.5%. The overall agreement, positive agree-
ment, and negative agreement of ICA compared with mRT-PCR
were 94.0%, 71.4%, and 94.8%, respectively. A possible expla-
nation for discordant results among different adenovirus assays
in our study could be differences in the detectability of different
adenovirus subtypes in stool samples. Table 4 shows the analyti-
cal reactivity of the 4 assays on adenovirus subtypes. ICA and
ELISA could detect every adenovirus type tested, whereas the
Seeplex DV assay (MRT-PCR) could detect only AdV 40 and 41.
The Simplexa Adenovirus real-time PCR assay (real-time PCR)
could detect AdV 1, 3, 4, 5, 8, 31, 40, and 41, but not AdV 2,
18, 23, or 37. The different results observed for ICA, ELISA, real-
time PCR, and mRT-PCR could be because the antibodies used
in the ICA and ELISA reagents could detect all types of adenovi-
rus capsid antigens, whereas specific adenovirus types could be
detected by using PCR according to the primers used. Twenty-
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eight samples were found to be positive for adenovirus when
they were tested by using the Simplexa real-time PCR assay, but
were found to be negative when tested by using the Seegene
mRT-PCR. These samples might have contained adenovirus se-
rotypes other than 40 and 41. In addition, the discordant results
observed among the different assays could be explained by the
differences in the ability of each assay to detect variable adenovi-
rus burdens in stool samples; for example, PCR is more sensitive
than antigen-based detection tests (ICA and ELISA). When we
investigated the detection limit of ICA (Table 5), we found that
real-time PCR and mRT-PCR could detect rotavirus and adeno-
virus in diluted culture supernatants at a dilution of 1:1,024,
whereas ICA could only detect rotavirus in 1:16 dilutions and ad-
enovirus in 1:64 dilutions (data is not shown in Table 5). How-
ever, similar to the rotavirus results, we found that 15 stool sam-
ples were positive for adenovirus when tested by using ICA, but
negative when tested by using ELISA, real-time PCR, and mRT-
PCR (Table 2); 14 of these 15 samples showed weak band in-
tensities when tested by using ICA. This finding also suggests a
high probability of false positive results by using ICA, especially
when the positive band intensity of ICA is weak.

In conclusion, the SD BIOLINE Rota/Adeno Rapid test showed
no interference, no cross-reactivity, high reproducibility, and an
acceptable agreement rate with the ELISA, ELFA, real-time PCR,
and mRT-PCR detection methodologies. Therefore, this ICA kit
could be useful in clinical practice for the rapid detection of rota-
virus and adenovirus infection. However, the possibility of false-
positive findings and different detectability for adenovirus sub-
types among different adenovirus detection methods should be
considered.
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Hexon, Simplexa Extraction and Amplification Control Set, and  10.
2.5x Universal Mater Mix, respectively.
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