Determination of multiple allergen-
specific IgE by microfluidic
Immunoassay cartridge
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Foreground Questions

* BiolC Allergen Specific-1gE Detection Kit
(microfluidic-based Immunoassay
microarrays) a7 it i B e # Ao i@ ?
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P » Pediatric patients suffered from

Patient/Problem allergic disease.
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Intervention
C
 ImmunoCAP or MAST CLA
Comparison
O » Sensitivity, specificity of allergen-

Outcome specific IgE detection
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Result 1 I QQZ?LQate.

Database UpToDate

Title of article | Qverview of in vitro allergy tests

Content In vitro tests for allergy must be
interpreted in the context of the patient's
specific clinical history. A positive test
for allergen-specific IgE confirms the
presence of the antibody only; actual
reactivity must be determined by history
or supervised challenge.
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Result 1 I ypl'ggate.

Database UpToDate

Title of article | Qverview of in vitro allergy tests

Content The sensitivity and specificity of immunoassays
vary with the system being used and the quality
of the allergen. Overall, sensitivity ranges from
60~95% and specificity from 30~95%.

In comparison, skin prick/puncture tests
generally have high sensitivity and specificity
(>85%) when standardized inhalant extracts with
high potency are used.
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Result 1 E’_ﬁ’fﬁﬁa‘e

Database UpToDate

Title of article | Qverview of in vitro allergy tests

Content Immunoassays are commonly used in vitro
tests for IgE-mediated allergy. Skin testing
is usually preferred to in vitro testing for the
diagnosis of allergic disease(?). However, in
vitro testing poses no risk to the patient, is
not affected by medications, and is
convenient. In a few clinical situations, in
vitro testing may be superior to skin testing.
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Result 1 I QQZ?LQate.

Database UpToDate

Title of article | Qverview of in vitro allergy tests

Content Serum levels of total IgE are of limited
utility in the diagnosis of allergic
diseases. (An 71 total IgE may indicate
that the patient has an atopic condition,
— it provides no information about
which allergens the patient is sensitive

to.)
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Result 1 I ypl'ggate.

Database UpToDate

Title of article | Qverview of in vitro allergy tests

Content At least for some foods, that the level of
specific IgE as measured by one specific
commercial system, Phadia ImmunoCAP®,
may be more predictive than skin testing for
diagnosing true clinical reactivity upon
iIngestion. The studies that demonstrated this
were performed in children, and
generalizability to adults has not yet been
confirmed. (FEEMAST CLAZE})  rowne vicring in
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Result 2 E{j{ggate

Database

UpToDate

Title of article

Diagnostic evaluation of food allergy

Content

The elements in the evaluation of food
allergy include history, PE, skin testing,
In vitro testing, elimination diets, food
diaries, and various types of food
challenges.
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Result 2 I QQZ?LQate.

Database UpToDate

Tile ofarticle | Djagnostic evaluation of food allergy

Content A (+) skin test to a particular food only
indicates the possibility that the patient
has true allergy to that food. The
specificity of skin testing for foods varies

from 50~95%.
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Result 2 E[‘)[ggate

Database

UpToDate

Title of article

Diagnostic evaluation of food allergy

Content

A (-) skin test result indicates absence of
an IlgE-mediated allergy upon
subsequent challenge with a 90~95%
predictive accuracy.
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Result 2 u’_ffﬂﬂa‘e

Database UpToDate

Tile ofarticle | Djagnostic evaluation of food allergy

Content Sensitivity of IgE immunoassays varies
among different foods. Immunoassays
have demonstrated very high positive
predictive accuracy in children for
several of the major food allergens. (egg,
milk, peanut, tree nuts, and fish: positive
predictive accuracy of 95% for a

reaction on challenge)
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Result 3 I UpToDate

Database UpToDate

Tile ofarticle | Fyture diagnostic tools for food
allergy

Content Research is promising for improved
diagnostics for IgE-mediated allergy,
using recombinant allergens, IgE-binding
epitopes, and microarrays. (4#£BiolCE&f})

R A




BN O 2

Yol Bt e Il et v, Bl ol [ ity

Searching Strategy 1 :
Finding out The Correct Keywords

“allergen”, “allergy test”,
“microfluidic-based immunoassay”
“ImmunoCAP” , “MAST”
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(e |l onlinelibrary.wiley.com.ezproxy.lib.kmu.ed_u.tw:2048.-"00chranelibrary.-"search "7,’? =
Google [ fEIEEEA (1)

T Wiley Online Library Home

LOGIN
COCHRANE LIBRARY Enter e-mail address NOT REGISTERED ?
Independent high-quality evidence for health care decision making FORGOTTEN PASSWORD 7
from The Cochrane Collaboration EOIELRASS A0 INSTITUTIGRAL LOGIN =

REMEMBER ME

Search Search Manager Medical Terms (MeSH) Browse
®| Title, Abstract, Kewwords b | |a|lergen m m
Search Limits Wiews search tips  OMord variations have been searched) Add to Search Manager

All Results (3208

& Cochrane Reviews (21)
@ All
O Review
(O Protacal
(O Other Reviews (230
O Trials (3246)
() Methods Studies (13
& Tachnology Assessments (9)
() Ecanamic Evaluations ()
) Cochrane Groups (0)

& Al

O Current lssue

m Methodology
Diagnostic

Creerviewy

Cc Conclusions changed
Mew search

Major change

Update

T withdrawn
m Comment

Cochrane Database of Systematic Reviews : Issue 12 of 12, December 2012

There are 21 results from 7646 records for your search on ‘allergen in title abstract keywords in Cochrane Reviews'

Allergen:
H£217=,
BAPICORHRRLE(E |

[ Ns [ cc [l Review |

Selectall | Exportall Export selected

E] Mono and multifaceted inhalant andior food allergen reducti
of develaping asthma
Tanja Maas , Janneke Kaper , Aziz Sheikh |, J. André Knottnerus | Geertjan
Muris and Constant Paul van Schayck
April 2011

O Injection allergen immunotherapy far asthma
Michael J Abramsan , Robert M Fuy and John M YWeiner
August 2010

E Allergen injection immunotherapy for seasanal allergic rhinitis
Maoizes A Calderon , Bernadette Alves | Mikila Jacohson , Brian Hurwitz | Aziz Sheikh and Stephen Durham
January 2008

F Petallergen control measures far allergic asthma in children and adults
Sally A Kilburn , Toby J Lasserson and Michael C Mokean
January 20089

El Allergen -specific oral immunotherapy for peanut allergy
Ulughbek Murmatoy | Iris Venderhosch | Graham Devereux , F Estelle R Simons and Aziz Sheikh
September 2012




BN O 2
A Y

X r

A

Vo =remmesm x V[ srameass %V it Search N - [ [
& = C [ onlinelibrary.wiley.com.ezproxy.lib. kmu.edu. tw:2048/ cochranelibrarvisearch ""i? =
Google [ #IEEEA (1)

I ff? Wiley Online Library Home J —i‘_

LOGIN
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Independent high-quality evidence for health care decision making FORGOTTEMN PASSWORD ?
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from The Cochrane Collaboration REMEMBER ME

Search Search Manager Medical Terms (MeSH) Browse
®| Title, Abstract, Keywords b | |"a||ergy testing” m m
Search Limits Wiew search tips  (Woard variations have been searched) Add to Search Manager
All Results (39 Cochrane Central Register of Controlled Trials : Issue 12 of 12, December 2012
) Cochrane Reviews (0 There are 36 results from 680109 records for your search on ™allergy testing” in title abstract keywords in Trials'
) Review
) Protacol Select all | Export all Expont sel
() Other Reviews (0) : . ) .
@ Trials (36) A pilot study of distraction for adolescent [l
. Jeffs DA 4

O Methods Studies () Journal for specialists in pediatric nursing : JSP

(O Technology Assessments (30 [ [ Y

2 Ecanamic Evaluations (03 El Comparison of two disposable plastic skin test devices wi 36%

) Cochrane Groups (0 Corder'™WT , Hogan MB and Wilson M 7N\ )
Annals of Allergy, Asthma, & Immunology, 1996, 77¢3), 222

- EAPICOAH# 14K

3 Current Issue [ Randomized, double-masked, placebo-controlled clinical study of the effectiv 22N =N
cold symptams in allergy- tested subjects
Fetrus E | Lawson K, Bucei L and Blum K

m Methodalogy Current Therapeutic Research, Clinical and Experimental, 1998, 5909, 595

Diagnostic [] Comparisan of Multi-Test Il skin prick testing to intradermal dilutional testing. . . .
il Sirmons JP | Rubinstein EM |, Kogut il |, Melfi PJ and Ferguson B M ICrOfIUId IC_based
VB rIEN Otalarynoology--head and neck surgery © official journal of American Acaderm
2004, 130{5), 536
Cc Conclusions changed

] = O/?‘/_‘
Mew search Detection of skin irritation potential of cosmetics by non-invasive measureme I l I l l I I u n Oassay L Jl | H

Zuang V', Rona C | Archer G and Berardesca E

Major change Skin Pharmacology & Applied Skin Physiology, 2000, 13(6), 358 B io I C g O/‘}‘E"_‘
Update - II H

m Open trial of supplements of omega 3 and 6 fatly acids, vitamins and minerals in
TR withdrawn Eriksen BE and Kare DL

| & Cochrane sarch 2 him ~ J BBTAFETH#. %




R8N N N T 2
KoYl s o Mol gt B st Bk . { miversity
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#2 MAST (Human) 19594
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Search (#8 AND #5) Schema: all
Search (#8 AND #5)
Search (#8 AND #4)
search microfluidic-based immunoassay or BiolC
Search microfluidic-based immunoassay or BiolC Filters Humans
Search microfluidic-hased immunoassay Filters Humans
Search MASTFilters: Humans
Search ImmunoCAP Filters: Humans
Search allergen screening Filters: Humans
Search allergen screening

Search microfluidic-based immunoassay AND allergen
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o Title:

Determination of multiple allergen-specific IgE

by microfluidic immunoassay cartridge in clinical
settings.

* Journal:
Pediatr Allergy Immunol 2010: 21: 623—633
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« Patient: 3~18 y/o, evaluated in MacKay
and NCKU Hospital

* The patient history and PE, SPTs, and
blood tests for allergen specific IgE levels
were performed as part of standard clinical
care.

.......
.........
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* Exclusion criteria: currently undergoing
allergen immunotherapy, or had taken oral
antihistamines within 5 days before
performing SPT, with any other systemic
diseases that were not suitable to be
enrolled in the study.

........
.........
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* The sample size was determined to be
200 evaluable subjects to ensure
recruiting at least 40 positive subjects and

40 negative subjects for each of the 9
target allergens.
 Allergy and related medical history of each

study subjects were evaluated by allergic
specialists (S.D.S. and J.Y.W.).

........
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« 213 subjects who met all eligible
requirements with at least one positive
result of SPT for entry into the study were
enrolled into this study for bio-sample
collection and 212 of them were
considered evaluable.

.......
........
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« Sera were aliquoted into 2 samples and
stored at 4C. To prevent any bias between
the assay procedures, the BiolC and
ImmunoCAP100 testing were analyzed
blindly and periodically on the same day
by a licensed clinical laboratory.
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 Random numbers instead of real subject
identification were assigned to the vials.
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* All targets were present in quadruplicate.
Target intensities were calculated by
removing the spot farthest from the mean,
averaging the remaining three spots, and
subtracting the negative control intensity.
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o Title:

Determination of multiple allergen-specific IgE

by microfluidic immunoassay cartridge in clinical
settings.

* Journal:
Pediatr Allergy Immunol 2010: 21: 623—633
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"~ Was the diagnostic test evaluated in a
Representative spectrum of patients

(FHEHREEE S BACFEM)?
P O & [ N
=T -
Children and adolescents from 3 to 18 yr of age
who were evaluated at the pediatric allergy and
Immunology clinics in MacKay Memorial
Hospital, Taipei, and National Cheng Kung
University Hospital, Tainan, Taiwan. ({£2{& & /&Y
B 220 Y% 21 216/ NS RHE )

Systematic review worksheet
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Table 1. Number of subjects with allergic disease history — evaluable
population

Allergic symptoms BiolC® tested (n = 212)
Allergic rhinitis 90.6 (192)
Atopic eczema 73.1 (155)
Asthma 52.8 (112)
Urticaria 5.2 (11)
Allergic conjunctivitis 4.7 (10)

Values are expressed as % (n).

mean age: 8.1 £ 3.9 y/o,
$:120 (56.6%), +:92 (43.4%) Janne Yiching Lin
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Was the reference standard ascertained
regardless of the index test result ? (& &2 %t
1 E g pE A g g R UL £ gk )
S O & By
S -
& EHEZET T H @ SPT + History + PE
¢ i5fE2ER T H : BiolC and ImmunoCAP
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Was there an independent, blind comparison
between the index test and an appropriate
reference (‘gold’) standard of diagnosis?

H: O & (] R
S -

No randomization.

‘Gold' standard: SPT + clinical context

Blind: BiolC and ImmunoCAP100 testing were

analyzed blindly and periodically on the same
day by a licensed clinical laboratory.

Systematic review worksheet
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" Were the methods for performing the test
described in sufficient detail to permit
replication?

S O & mEY
#¥ih
€ The article have sufficient description of the

test to allow its replication and also interpretation
of the results.
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Table 2. The number and percentage of subjects with positive results of skin
prick test (SPT), BiolC, and ImmunoCAP in evaluable population

SPT BiolC™ Immuno CAP™
Allergens n=212 n==212 n= 212
Owerall 212 {(100.0) 200 (94 .3) 168 (79 .2)
0. pteronyssinus (D7) 170 (80.2) 171 (BO.7) 153 (72 2)
0. farinae (D2) 132 (62.3) 158 (74.5) 147 (69.3)
Blomia tropicalis (D201) ML A 159 (75.0) 116 (54.7)
German cockroach (I6) 71 (33.5) 36 (17.0) 31 {14 .6)
Dog dander (ES) B8 (41.5) B8 (41.5)% 24 (11 .3)+%
Cat dander (E1)* 103 (48.6)1% B (3.8)% 9 (4.2)8
Egg white (F1) 42 (19.8) 55 (259)% 29 (13.7)%
Milk (F2) 41 (19.3) 42 (19.8) 27 (12.7)
Codfish (F3)™ 53 (25.0)18 5 {(2.4)% 2 (0.9)%

Values are expressed as n (9).

*p < 0,05, anova test among SPT. BiolC, and ImmunoCAP.
tp < 0.05, Student’s Ftest between BiolC and ImmunoCARP

Tp < 0.05 Student’s Ftest between SPT and BiolC.
&p < 0.05, Student’s #test between SPT and ImmunoCAP
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Table 3. Percentage (95% CI) of agreement between two tests among BiolC", ImmunoCap®, and skin prck test (SPT)

Alrgen BiolC® and SPT ImunoCAP® and SPT BiolC" and ImmunoCAP®
0. pteronyssins (01) 9.3 (626-755) 122 (636-78. 136 671194
0. farinae (02) 05.1 (58.2-715) 7.5 (606738 188 (126-84.
German cockroach (6} 4.5 (577711} 6.0 (592-724 150 (6856-80.7
Dog dander (E5) 528 (45.6-598) 56,6 (49.6-63.4 85 (515652
Cat dander (E1) 1.4 (44-584) 509 (44.0-579 %9 897-%.7
Egg white (F1) 10.3 (636-764) 15,0 (68.6-80.7 126 (66.1-186
Milk (F2) 11.2(646-113) 16.4(101-820 13.1 (666-79.0
Codfish (F3) 145(681-803) 15,0 (68.6-80.7 %7 (933-981

Overal 04.9 (582713 7.9 (606-738 118 (16-833

Jeawne YiChing Liwn 1A
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Table 4. Sensitivity and specificity of BiolC and ImmunoCAP compared to skin prick tests

E (#ETH)

BiolC® n =212

ImmunaCAP® n = 212)

Allgrgens Sensitivit Specificiy Sensitivity Specificit
D. pteronyssinus (1) 81.2(138/170) 14/ 116 (132/170) 500 (21/4)
D). faringe (02) 81.6(108/132) 315 (30/80) 195 (105/132) 415 (38/80)
German cockroach (6] 25(16M) 898 (121/141) 211 (15M) 8.7 (125/141)
Dog dander (E5)* 432 (38/88) 59.7 (14/124) 114 (10/88) B8.7 (110/124)
Cat dander (E1) 39410 %.3 (106/109 394103 9.4 (104/109)
Egg white (1) 05(17/8) 116 (132170) 214 (9/42) 88.2 (150/170)
Milk (F2) 268 (11/41) B1.9 (140/171) 220 (3/41) B35 (153/171)
Codfish (F3 38(2/53) 9.1 (156/159 19(1/3) 99.4 (158/159)

Values are expressed as % [n].

*'n=0012
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Test characteristics 2281 T B.HE M-

Sensitivity (AR B ) :
- F R E e E B
SpeC|f|C|ty (a‘i M)
- & }}%iﬁ 1A M e
Positive Ilkellhood ratio (K& 4p i1 v )
- FRE/AERE WRIBFILTE S LR+ = sens/(1-spec)
Negative likelihood ratio (F& 4 4p it ):

-7 }%%/?ﬁ)ﬁﬁjﬁ ok § A et & LR- = (1-sens)/spec
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BiolC ImmunoCAP
Sen | Spe | PLR ‘ NLR Sen | Spe | PLR ‘ NLR
D. 812 214 103 088 777 500 155 0.45
pteronyssinus
(D1EEEZ)
D.farinae (D2 818 375 1.3 049 795 475 151 0.43
German 2295 858 158 0.9 211 887 1.97 0.89

cockroach (16)

Dog dander 432 597 1.07 095 114 887 1.01 0.99
(ES)*

Positive likelihood ratio: (= 4 is valuable)
Negative likelihood ratio: (= 0.6 is useful) Jeanne Yiching Lin
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BiolC ImmunoCAP

Sen | Spe Spe

PLR ‘ NLR  Sen

PLR ‘ NLR

Catdander(E1) 39 963 105 099 39 954 0.85 1.01

Eggwhite (F1) 405 776 181 0.7/ 214 882 181 0.89
Milk (F2) 268 819 148 0.89 22 895 2.05 0.87

Codfish (F3) 38 981 2 098 19 994 317 0.92
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Conclusions

The total and within one-class agreements of
each allergen test result between BiolC and

ImmunoCAP ranged between 55.2% and 99.5%
with an overall average of 80.9%.

.......
.........
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Conclusions

Laboratory testing for slgk can be performed on
a fully automated, microfluidic cartridge system
with advantages of low sample volume,
simultaneously tested allergens, and with
diagnostic accuracy for representative allergens
equivalent to the semi-automated CAP

technology.
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% P CAP MAST BiolC

SAE R 720.5 835 800+
WA 1061 1192 800+
kHE 0.35 mL 0.8 mL 0.1 mL

RREER  250test/hr AOtest/6hr  20t€St/Z

. ohr
(S5 © CAP : 7K MAST : 55%)
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© 2::C8Hiparison study between MAST CLA and
OPTIGEN

« American Journal of Rhinology & Allergy
e July—August 2011, Vol. 25, No. 4 p e156-157

Table 2 Comparison between the MAST-CLA and OPTIGEN tests to the skin-prick test

Allergen Group 1, MAST-CLA vs Skin-Prick Test Group 2, OPTIGEN vs Skin-Prick Test ~ Comparison of
(251 patients) (319 patients) Correlation

No. (%) of Positivity Correlation No. (%) of Positivity Correlation

MASTCIA  SkinPrickTest oo™ OPTIGEN  SkinPrickTest 0 et
Dermatophagoides farinae 170 (67.7) 128 (51.0) 0.699 136 (42.6) 144 (45.1) 0.787 p<0.05
Dermatophagoides 177 (70.5) 121 (482) 0.695 142 (44.5) 138 (43.3) 0.797 p<0.01

pteromyssirus

Dog 80(31.9) 28(112) 0.206 30(94) 57(17.9) 0.371 p<0.05
Cat 84(33.5) 38 (15.1) 0.235 26(8.2) 53(16.6) 0.549 p<0.001
Mugwort 35(139) 33(13.1) 0.544 35 (11.0) 39(12.2) (.420 p=0.06
Birch pollen 60(23.9) 27(10.8) 0.423 23(7.2) 41(129) 0.240 p<0.05
Alternaria 45(17.9) 14(5.6) 0.083 2(0.6) 22(6.9) 0.301 p<0.01
Aspergillus 56(22.3) 7(28) -0.037 1(0.3) 12 (3.8) -0.011 p=0.76
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Table4 Comparison between the MAST-CLA and OPTIGEN tests to CAP

Allergen Group 3, MAST-CLA vs CAP Group 4, OPTIGEN vs CAP Comparison of
(104 patients) (270 patients) Correlation
Number (%) of Positivity ~ Correlation ~ Number (%) of Positivity ~ Correlation
MAST.CLA CAP Coefficient OPTICEN CAP Coefficient
Dermatophagoides farinae 75(721) 40 (38.5) 0.784 87 (322) 97 (35.9) 0938 p<0.001
Dermatophagoides 78(75.0) 45 (43.3) 0.837 %@52)  106(39.3) 0939 p<0.001
pteronyssinus
Dog 59 (56.7) 4(38) 0.170 19(7.0) 23(8.5) 0.716 p<0.001
Cat 61 (587) 7(67) 0402 15(5.6) 13(48) 0.864 p<0.001
Cockroach 37 (35.6) 20(19.2) 0421 12(44) 29(107) 0453 p=0735
Mugwort 9(87) 7(67) 0.063 21(78) 21(7.8) 0.757 p<0.001
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Result 2 E}:{ggate

Database

UpToDate

Title of article

Diagnostic evaluation of food allergy

Content

Skin testing for food-specific IgE is used
only in the diagnosis of IgE-mediated
food allergies. Skin testing is more
sensitive than In vitro testing in many
cases.
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Question type
(F 427 3])

Study design
(F 5 %3)

Diagnostic test
DETERERN R G

Prospective, blinded cross-sectional study comparing with
gold standard
WPEN B2 B SRR E R ¥T6 Y

Prognosis Cohort study > Case control study > Case series study
3f 14 TEFE > mERAY > Rb LAY
Etiology Cohort study > Case control study > Case series study
s 7] 2 REL > RAHBEL > RblEFIFEY
Therapy Randomised control trial (RCT)
ie R TSR Rk
Prevention Randomised control trial (RCT)
il TSRS
Cost effectiveness Economic analysis
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* Allergen screening results showed 84%
agreement for 3 house dust mites (N =

300) compared with a commercial test and
80% agreement overall (N = 978).
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* Average coefficients of variation (N = 80) were
measured as 20.5% for low/medium levels and
20.4% for medium/high levels. The average limit
of detection (N = 160) was measured at 0.535
AU, and cutoff levels of 1.0 AU were estimated
at less than 1 IU/ml (2.4 ng/ml).
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* Such a system has potential applications in
decentralized allergen screening as well as in
other near-patient diagnostic immunoassays
where multiplexed analysis, ease of use, and
short analysis time are critical.
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Table 5. Agreement between classes of BiolC® and ImmunoCAP®

BiolC®

One-class

agreement (%)

Total
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Question type
(F 427 3])

Study design
(P § %)

Diagnostic test
ZETE RS R A

Prospective, blinded cross-sectional study comparing with
gold standard
WP piE o~ B EEREE R e T Y

Prognosis Cohort study > Case control study > Case series study
3f 14 TEFE > mERAY > Rb LAY
Etiology Cohort study > Case control study > Case series study
s 7] T REL D> RHERFEET > /b AT
Therapy Randomised control trial (RCT)
ie R TSR Rk
Prevention Randomised control trial (RCT)
s TR
Cost effectiveness Economic analysis
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