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Fig. 1. Histamine release dose-response curve
and score system. The allergens were diluted seri-
ally 3.5-fold, and 6 different concentrations of food
allergen are prepared in each well of microtiter-
plate. The net release of histamine is calculated on
the basis of a standard curve. The results are
graded from class 0 to 4, according to a significant
allergen-induced histamine release (cut-off level : 15
ng/mlD) : The classification of HRT is as follows:
class 1, a release over the cut off value in response
to the maximum conc. of the allergen: class 2, a
release up to a 3.5-fold dilution of the allergen ;
class 3, a release up to a 3-time serial 3.5-fold
dilution ; class 4, a release up to a 5-time serial
3.5-fold dilution ; class 0 is anything outside of the
above.
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Table 1 Clinical symptoms against HRT
and RAST class

Diagnosis . Cases of clinical symptom (%)
class Respiratory | Alimentary Skin
HRT 4 |14 5(35.7) 5(35.7) 13(92.9)

3 |16 2(12.5) 2(12.5) 14(87.5)
2 4 1(25.0) 0C 0 4(100)
1 6 0C O 1(16.7 5(83.3)
0 |20 1C 5.0 0C 0 20(100)
RAST 6 4 2(50.0) 2(50.00 4(100)
5 8 3(37.5) 0C 0 8(100)
4 113 (7.7 3(23.1) 11(84.6)
3 |14 2(14.3 1C7.D 14(100)
2 115 1(6.7 2(13.3) 13(86.7)
1 0 0C 0 0C 0 0C 0O
0 6 0C 0 0C 0 6(100)
Total 60 9(15.0> 8(13.3) 56(93.3)
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3, BEO—HE, RE, BREX, ThZh8l.6%,
75.7%, 100%, 4%1389.4%, 54.5%, 100%, K=
1391.5%, 50.0%, 95.3%TH -~ 71z, F1383.3%,
40.0%, 89.2%, *1379.5%, 66.7%, 80.6%T» -
72. 5 7 U A w2k Tik HRT O—3E1385.3%, &

Table 2 Concordance*, sensitivity** and specificity*** ratios with respect to clinical

diagnosis for each diagnostic method (HRT, RAST and ST)

Allergen Dliz;gdrg(ms HRT RAST ST
concordance 81.6%(40/49) 83.7%1(41/49) 75.0%(27/36)
Egg sensitivity 75.7%(28/37) 91.9%(34/37) 85.2%(23/27)
specificity 100 %(12/12) 58.3%(C 7/12) 44.4%C 4/ 9
concordance 89.4%(42/47) 63.8%(30/47) 82.4%(28/34)
Cow’s milk sensitivity 54.5%C 6/11) 81.8%(C 9/11) 71.4%C 5/ D
specificity 100 %(36/36) 58.3%(21/36) 85.29%(23/27)
concordance 91.5%(43/47) 63.8%(30/47) 82.9%1(29/35)
Soy bean sensitivity 50.0%C 2/ 4) 75.0%C 3/ 4) 0 %C0/ 2
specificity 95.3%(41/43) 62.8%(27/43) 87.9%(29/33)
concordance 83.3%(35/42) 71.4%(30/42) 93.5%(29/31)
Wheat sensitivity 40.0%( 2/ 5) 100 %(C 5/ 5 0 %C0/ 2
specificity 89.2%(33/37D 67.6%(25/37 100 %(29/29)
concordance 79.5%(31/39) 69.2%(27/39) 92.6%(25/27)
Rice sensitivity 66.7%C 2/ 3) 100 %C 3/ 3) 0 %C0/ D
specificity 80.69(29/36) 66.7%1(24/36) 96.2%(25/26)
concordance 85.3%(191/224) 70.5% (158/224) 84.7%(138/163)
Total sensitivity 66.7%C 40/ 60) 90.0%( 54/ 60) 71.8%( 28/39)
specificity 92.1%(151/164) 63.4%(104/164 88.7%(110/124)

*Concordance ; the probability of correctly diagnosing a positive clinical case as positive and
a negative clinical case as a negative.
**Sensitivity ; the probability of correctly diagnosing a positive clinical case as positive.
***Specificity ; the probability of correctly diagnosing a negative clinical case as negative.

£ 1366.7%, ¢ B E1392.1%T H », RAST T
70.5%, 90.0%, 63.4%, ST T (384.7%, 71.8%,
88.7% Th-~1e, BBRZM L O—KE LHRE D,
HRT & ST t 3RBETHH, RAST X b 3FE» -

Table 3 Positive predictive value of histamine
release test (HRT), specific IgE
antibody (RAST) and
scratch test (ST)

Allergen HRT RAST ST 7o Linl, RREIBIL TIX RAST 23 b B -1,
Egg 100 %(28/28) | 87.2%(34/39) | 82.1%(23/28)
Cow'smilk [100 %( 6/ 6) | 37.5%( 9/24> | 55.6%( 5/ 9
RN ¥ B =
Soy bean 50 %2/ 4 | 15.8%( 319 | 0 %C0/ 4 3. ERIKZU L AR DB
Wheat 33.3%( 2/ 6) | 29.4%( 51D | — (0/ 0 R+ 5 2 h Zho gk oBtdEhER %Y
Rice 22.2%C 2/ 9 20.0%( 3/15) 0 %C0/ D Table 3 ‘:ﬁ_\' Lf:' 7 VL ,7— VEIJODFJ%ﬁEEP%cjw
Total 75.5%(40/53) | 47.4%(54/114)| 66.7%(28/42) HRT “CL:LJJNE{ (100%> &*?L <100%>, RAST TN
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K (87.2%), ST THH (82.1%) KEELAD LR
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FRZEERCH -7, Lnl, EDOTVvAF VT
% HRT 3R B CEEEFRTH -7, 5EOT v
Ay v 4tk T2 HRT 75.5%, RAST47.4%, ST
66.7% T, BBHE X HRT AR b KA - 7 (24.5%).

4, BRIKIENR O FBRAC X 5 RE

BB OERBHABEEICL - €, 2BEUAD
BIBSRI G &, £ B OIEERR R G 8L T,
fE R FE 4R % Table 4 iR U Zo., BB B KOG 23944
(65.0%), FEEMRFRIRG 2214 (35.0%) RD bR
fo. EEOBRKERIFERIBAERL. 0%, HALFER

Table 4 Clinical symptoms of immediate and
non-immediate types of clinical reactions

Cases of clinical symptom (%)
Type of reaction n
Respiratory | Alimentary Skin
Immediate* 39 6(15.4) 6(15.4) 37(94.9)
Non-immediate** | 21 3(14.3) 2( 9.5 19(90.5)
Total 60 9(15.0) 8(13.3) 56(93.3)

*Immediate type ; manifestation of clinical symptoms
within 2 hours after provocation.
**Non-immediate type ; manifestation after more than
2 hours.

Table 5 Sensitivity of histamine release test (HRT),
specific IgE antibody (RAST)and scratch test(ST)
between immediate and non-immediate
types of clinical reactions

Type of reaction HRT RAST ST
Immediate 69.2%] NS* 100 %] " 87.5%] "
Non-immediate | 61.9% 71.4% 43.8%
Total 66.7% 90.0% 70.0%

*NS; not significant, **; »<0.01.

13.3%, HEIEIRI3.3% T, BIRRIRIGH TIIE%R
BRIERZ T ITMEEALD - oA FENCIEETR
oot

WA O RLEE O H# % Table 5 &Rk L7, BIBSEIR
J& 8 © HRT o & & 1369.2%, RAST 100%, ST
87.5% T, JERIERE B R IGHE Tk £ h £ h61.9%,
71.4%, 43.8% T -7z, BRI EEE O R (2 3ERD
BRI RGBICIE X RAST & ST THEREME (p<
0.0DTH -7, HRT TREXRRDLI -7, Lo
LU, HRT (ZB0BEE & SERDRE R oD T 5 0 KOG % 121X TR
BEORETEDL LTV,

5. FENC X BB

B 7 Vv AF -3, —RCEVRCERECALA
52 Emb, IFEARMEIFRULsHT, £7 v
F-mELEO—HE, KE BRE BHE+TXr
Table 6 1 ¥ & TRL7, ST 3IHmU LicEL
T, IFRABmT—HE, KE HRE BESFRE
biE <, RASTR3RULEBHTHREVMETL

HRT 1 3EU ECc L ABHEFRIE L 2 5 EHA
DD o DA FRICERE TR e » 1k,

6. HRT & RAST o#Ed

HRT 7 5 2 & RAST 7 5 2 DBk % Fig. 2 o=
Lic, MEZEDH I K VB (r=0.513, p<
0.00D23Z» 5 iz, HRT & RAST OWlEICHET
B oGl TRERRZE L O —HKEXE<, HRT 7 5
A 2 TRAST 7 5 2 2 LA ED33BITIL, TN CTERKE
Wagled b,

ERIRZ MBS (604F) &Retfl (16444 it T
B+ 5 &, BEFI T HRT & RAST A /o iEE
(r=0.601, p<0.00D)2 A Bbhtcn, EaKZWREHA
(1644 T3 ABI (r=0.137, p=0.08) ZADcH »
7.

Table 6 The difference in concordance, sensitivity, specificity and positive predictive value
between two age groups for each diagnostic method (HRT, RAST and ST)

Diagnosis index

HRT

RAST

ST

<3 yrs
(n=133)

=3 yrs
(n=91)

<3 yrs
(n=133)

=23 yrs
(n:gl)

<3 yrs
(n=109)

23 yrs
(n=54)

Concordance
Sensitivity
Specificity

Positive
predictive value

85.7%(114/133)
66.7%C 20/ 30)
91.3%( 94/103)

69.0%( 20/ 29

84.6%(77/91)
66.7%(20/30)
93.4%(57/61)

83.3%(20/24)

72.9%(97/133)
86.7% (26/ 30D
68.9%(71/103)

44.8%(26/ 58)

67.0%(61/9D)
93.3%(28/30)
54.1%(33/61)

50.0% (28/56)

88.1% (96/109)
76.9% (20/ 26)
91.6%(76/ 83)

74.1%(20/ 27

77.8%(42/54)
61.5%( 8/13)
82.9% (34/41)

53.3%( 8/15)
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Table 7 Concordances between histamine release test (HRT), specific
IgE antibody (RAST) and scratch test (ST), and the results
of McNemar’s agreement analysis

Allergen HRT vs RAST HRT vs ST RAST vs ST
Egg 68.0% 62.2% 89.2%
p=0.004 $»=0.013 p=1.00
Cow’s milk 48.9% 88.2% 67.6%
p<0.001 p»=0.125 $=0.001
Soy bean 53.2% 85.7% 51.4%
$<0.001 p»=1.00 p=0.002
Wheat 42.9% 83.9% 35.5%
£<0.001 $»=0.063 $<0.001
Rice 66.7% 85.2% 63.0%
p»=0.023 p=0.125 $»=0.002
Total 56.0% 80.5% 62.2%
$<0.001 $=0.377 $<0.001
100
A oo —oer
0 oo |eoe
© 3 o0 |00 [0ee|®® 3
o = 60|
— 2| o|o o [o0] o 2
[%2}
o oo o |000 g 4f
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®4 ey (e5 (00| ee 20
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RAST class Cut-off histamine conc. ( ng/ml )

Fig. 2. Correlation between histamine release
test (HRT) and specific IgE antibody (RAST) in
224 tests from 50 children. Closed circles show cases
with positive clinical symptoms, and open circles
show cases with negative clinical symptoms. In all
cases, there is a significant correlation (r=0.513,
p<0.001) between HRT class and RAST class. In
cases with positive clinical symptoms, r=0.601, p <
0.001 and in cases with negative clinical symptoms,
r=0.137, p=0.08.

7. REEM O HE

HRT, RAST, ST oo —Z%E % Table 7% &
»tz, HRT & RAST o—FE 1156.0%, HRT & ST
L DO—FKEI380.5%, RAST & ST 0—%KE13162.2%
THH, HRTESTO —HKE N & T Hoox,
McNemar D#%E ik HRT & ST ofic—&%E oM

Fig. 3. Concordance, sensitivity, specificity and
positive predictive value with clinical diagnosis
according to the various cut-off levels of histamine
release test (HRT). Closed squares correspond to
concordance, closed triangles to sensitivity, open
circles to specificity and closed circles to positive
predictive value.

Bniabhic (p=0.37D),

8, HRT ®» » + + 7fEDOKE

HRT o # » + #+ 7{E%, 10, 13, 15, 18, 20, 23,
25ng/ml ¥ CIE B L X ¥, EEKZM & 0—FE, &K
B, BRE BHEFRYRD, ToOERY Fig. 3
RULTe, H v bA 7fEl5ng/ml L ECIESRE LB
BHEN LA LARERSBET L, 15ng/ml L
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3506 DFTRTHRY 7 VAF —ERE TR T TRk,
2 BIROS TP & Mg RN 1gE fifk, KRS
> 04 EORENLT VA Y R EL, RBMARRRI
- Lo THEZHITHhhs, BRYERRBRLYERTS
BEDOEMI L in vivoBREEELELTDY A2 2 EE
1 1 , . THE, IV@VREELHREEAL SO in vitro R E
0 0.2 04 0.6 08 1 BRI D EZATHS, £ THE, BMATTR

1 - specificity

Fig. 4. Response operating characteristic
(ROC) curve of histamine release test (HRT) and
specific IgE antibody (RAST). Open circles corre-
spond to RAST, closed triangles to 10ng/ml cut-off
of HRT, closed circles to 15ng/ml cut-off of HRT,
and closed squares to 20ng/ml cut-off of HRT.
Sensitivity ; the probability of correctly diagnosing
a positive clinical case as positive, specificity ; the
probability of correctly diagnosing a negative clini-
cal case as negative.

PTTRREIEALRS, —HE, HRE, BHE+X
EHIE T L,

9, B 7 v ¥ —izxT 5 HRT & RAST o2 #Hy
RO

HRT BT R I VHEMEDH » b+ 7Y
10, 15, 20ng/ml &RE L7 & D 3 A D ROC i
EABICRAST DO H » b A7 257 2% 2752105
75 A6 KE{LERIE XD ROC g% Fig. 4 128
L7z, ROC B R D 72 EFBICR 2R 13 KRB &
BREREIEVW EERLTWASZ &b, HRT 1
RAST it L T2 M B R " EVHERTH - 12,

10, BE7vAY itk A HRT O 28 3 ViklE
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DIAGNOSTIC VALUE OF GLASS MICROFIBRE-BASED BASOPHIL HISTAMINE
RELEASE TEST IN FOOD ALLERGIC CHILDREN
Comparison with Specific IgE Antibody and Skin Scratch Test

Eisaku Iwasaki!’?, Misa Yamaura?, Kei Masuda!, Yoko Miyabayashi!, Koichi Yamaguchi?,
Masafumi Zaitsu!, Kyoko Fujimaki? and Minoru Baba!
U Department of Pediatrics, Doai Memorial Hospital
2 Department of Pediatrics, Tokyo Women’s Medical College

We evaluated the diagnostic value of the glass microfibre-based histamine release test (HRT), which allows
measurements to be performed using small amounts of whole blood, in 50 children with food allergy case histories.
The patients were evaluated by radioallergosorbent tests (RAST), skin scratch tests (ST) and food challenge tests.
Of the 50 patients, 39 had a confirmed clinical diagnosis of food allergy from food challenge tests and case histories,
and were affected by a total of 60 positive allergens (egg 37, milk 11, soy beans 4, wheat 5, rice 3). The concordance,
sensitivity, and specificity of HRT with the clinical diagnosis were 85.3%, 66.7% and 92.1%, those of RAST were
59.4%, 90.0% and 48.2%, and those of ST were 84.7%, 71.8% and 88.7%, respectively. The positive predictive values of
HRT, RAST and ST were 75.5%, 38.8% and 66.7%. The false positive ratio of HRT (24.5%) was the lowest among all
the tests. There was a significant correlation between HRT and RAST (r=0.513, $<0.001). However, the
concordance of HRT with respect to RAST was 56.0%. The concordance and specificity of HRT in relation to the
clinical diagnosis were higher than RAST and the same as ST. The sensitivity of RAST was higher than that of
HRT. From these results, we concluded that RAST is good for the screening of allergens and that HRT is a useful
diagnostic method for the confirmation of a clinical allergy.
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