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A Study on the Validity of Passive Hemagglutination (PHA) Test for HBsAb
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The author investigated the effect of some variables such as age, sex and the experience of past
vaccination on the validity of PHA. The changing pattern of the validity with the change of PHA
diagnostic criteria, and the relationship between PHA test result and RIA Ratio Unit were also
studied.

The results obtained were as follow;

1) No statistically significant difference was found in sensitivity, specificity and negative
predictability by sex, but positive predictability was significantly higher in male than that in female.

2) Positive predictability was shown to become higher with the increase of age and nagative
predictability was found to be significally different among age groups, but no statistically significant
difference was found in sensitivity and specificity by age group.

3) Significantly low specificity and high positive predictability were found in past vaccined group,
but no statistically significant difference was found in sensitivity and negative predictability between
past vaccined group and non-vaccined group.

4) False negative cases by PHA were found to be the weak positive reactors by RIA and false
positive rate of PHA was as high as 46.3 per cent.

5) Sensitivity and specificity of PHA at the diagnostic criteria of HBsAb titer 1 . 2 were 98.4% and
53.8% respectively, but after increasing the HBsAD titer to 1:64 as the diagnostic criteria the results
were 60.0% and 95.6% respectively.
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1) RIAY : =3 AbbottA}e] Ausab® KitE AHE-3)
of Az3) Ao A Ao whe} AALE APk,
o] Kitell+= human-!?*I(human, subtypes ad and ay)
o] ¢]3A polystyrene beads, HBsAg-'?*I(human,
subtypes ad and ay), positive human control 3
negative human controlo] Z3#t=slo] glc},

2) PHAY : 34 =-41213] AL2] Hepa S-Ab test Kit
5 AHE-3to] Al =3 ALe] A Aol wtel AALE A3
31,

Table 1. Distribution of the subjects by sex, age and past
vaccination
Variable Male Female Total
Age
<25 2 18 20
25 — 34 165 60 225
35 — 44 188 12 200
45 — 54 123 5 128
55 < 21 0 21
Past vaccination
Recieved 182 35 217
Not received 317 60 477
Total 499 95 594%

* One subject is excluded because the datum on sex
cannot be identified

Table 2. Validity Index

RIA + - Total
PHA
+ A B A+B
- C D C+D
Total A+C B+D N

A
1. Sensitivity =37 —~ X 100(%)

D
2. Specificity = g5 p X 100(%)

3. Predictablity A
positive ="x ;g X 100 (%)

D
negative == "5~ X 100 (%)



3. dANEY

PHAY 9 A &= (validity) & s}e}37] $1sld RIA
ol o BAL 71FEo = o, Q= (sensitivity),
E-o] 2 (specificity), ¥4 o 2AAFx (positive and
negative predictability) & 4233 (Table 2), ¥|i
Azt FAAH fo4 FAAL X2 AAHE A &34
=},

m. Z 2}
1. 4doll & PHARYS H&x (Table 3)

i elzts & 77} 98.4%, 98.3%% JElsta, &
ol & 747} 55.7%, 45.9%2 Jelstont Gzl ¥
ARz F9% Aol aldch YAAFEE EAA
87.3% 2 oA 74.0%°1 w5t FoJ3A Ehort
(P<0.01), SAAFEE FA 27+ 91.9%, 94.4
%2 o3 Zol7l giiet,

2. daid PHARYS H& = (Table 4)

25A]ujat, 25~3441, 35~444), 45~544] B 554°]
Abo] 57 g ulzte e 747 100.0%, 99.3%, 96.7
%, 99.0% 2 100.0% 2 2§ o7} glgin, Eo
=% 77} 27.3%, 57.3%, 55.3%, 50.0% ¥ 50.0%
2 F9% Aol gldeh, FAF= A 52.9%,
82.3%, 87.6%, 89.6% 4 95.0%% A= F 7} vzl
sted AZlom EAA 25 w2 {25 A (P<0.01),
LAAZE = 7247 100.0%, 97.7%, 83.9%, 92.3% %
100.0%=% odz7¥z {98 Aold: Rgor(P<
0.05), 35-44A1FolA 7H ok},

Table 3. Validity of PHA by sex

Positive ** Negative

Sex Sensitivity Specificity predicta~  predicta-

bility bitity
Male 98.4 55.7 87.3 91.9
Female 98.3 45.9 74.0 94.4
*k P < 0.01

Table 4. Validity of PHA by age group

Positive** Negative*

Age Sensitivity  Specificity predicta- predicta-
group bility bitity
<25 100.0 27.3 52,9 100.0
25-34 99.3 57.3 82.3 97.7
35-44 96.7 55.3 87.6 83.9
45-54 99.0 50.0 89.6 92.3
55 < 100.0 50.0 95.0 100.0

* P <0.05 **P <001

Table 5. Validity of PHA by past vaccination

Past et predicts
‘r/,zcé;:(l)-n Sensitivity Specificity** bility bility
Received 99.5 20.7 89.0 85.7
:22ived 97.6 60.8 82.5 92.9
*P <0.05, **P <0.01

3. AU HBo{EY PHAYS| Hax
(Table 5)

Sol= & AAZGARAFTTAA 20.7% 2 "AFT
¢} 60.8%x.ct SAH o2 o f-o A Wgken (P<

Table 6. Comparison of the results of HBsAb test between RIA and PHA titer

PHA +
— Total
RIA 2 4 8 16 32 64 128 256+
+ 7 7 11 42 67 40 71 42 148 435
- 86 29 15 12 9 2 2 1 4 160
Total 93 36 26 54 76 42 73 43 152 595
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Table 7. Validity of PHA by HBsAD titer level

Positve Negative
Titer  Sensitivity Specificity predicta- predicta-

bility bility
1: 2 98.4 53.8 85.3 92.5
1: 96.8 71.9 90.3 89.1
1: 8 94.3 81.3 93.2 83.9
1:16 84.6 88.8 95.3 67.9
1:32 69.2 94.4 97.1 53.0
1:64 60.0 95.6 97.4 46.8

0.01), FAAFTEL AFTolA 89.0%2 =|HFTY
82.5% 2.t} -3 E4oH(P<0.05), WREE AF
F3} | f 2 Fol A 247} 99.5%, 97.6%, SAAFEE
27} 85.7%, 92.9%3 213 o]z}t sl

4. PHAR S| BEIIEXY &
(Table 6 ¥ 7)

PHAY Y 449471 FX 9] W50l vt Fe=2d
35 shetslr] st A RIARC) 9% AAA e}
PHAH ol o3 HBsAb titert] A312 3 6ol 2413}
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= 88.8%, FAAEE 95.3%, SHHEE 67.9%2 1}
Epstet,

JA A 7|25l HBsAbD titerE ¥37b Sojx
YAAFEE o] AAY RS} FAAFTEE uH
2 ol

& YA 7| X5 HBsAD titer 1: 22 &} =2zt
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%, 85.3%, 9 92.5%2 a1, 7|57} 1 642 =
o 7+t 60.0%, 95.6%, 97.4%, ¥ 46.8%% W3

Elo}(Table 7).

5. RIA Ratio Unit®} PHAYol| oj#t gaju|m
(Table 8)

RIAH o] 21§ A A4 e Ratio Unit(sample cpm/
cutoff value) 7} 18} & o FAdoz AAjG, PHA
wol o3t st oz A 74d & =F RIA Ratio
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Ratio Unit7} 1101441 ZSol& 7H-Ad 7t g,

Iv. &
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T, AT AHE F q#7kA 200 23l
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£ dolAE HBsAbe 3747]F& RIAge 2%
AR T Agtr] dSof 7]Fo] w25k, PHAH
93t kA1 7| %2 HBsAb titer 1 : 22 A3, &
A5 g AabAlel osle F=Hesl 2 slx Ye A
AN A AA7L A= Q7] wlEell A Al Es 7
£ abshd, A ske] HBsAbFA o] o5 Aol e
7t} GEH 7 GE0] FeER 22 (Fleiss, 1981),
o] AXE 2oz LY 4+ girh

RIAYe] 93 AAAANE 7I1E2E ¢ PHAW S |l
75 g Eolx Buzlo ule} Zolrl Bold, & F
(1985) w%= 57.3%, E°l= 96.7%, 7} & (1985)
& 47 79.1%, 92.0%, 4t 5(1985)2 77t 87.6%

S

Table 8. Comparison of the results of HBsAb test by PHA and RIA ratio unit*

RIA R.U.*

<1 1-10 11 -20 21 - 50 50 < Total
PHA
+ 74 158 54 106 110 502
- 86 7 0 0 0 93
Total 160 165 54 106 110 595

* Ratio unit : Sample cpm/cutoff value
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A7 pde g Fo it AR s E Bol=rt FF
oA vlAFFol vld] =S 2A, F stk Ee] Wt
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E 5ol oz $o] 5 H A AP Tl
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#4o] glovt, oS FAF wgeA] JlAY FHE A
& 3F2A7} sdsiojol & Reg Ankdc

PHAW 93] 71e-4o2 B4d o 25 RIAY
A oy FAHHS-S 13l ol EoglH], o] Hayama
£.(1980) 9] RIA®<) ©]3} Ratio Unit7} 2.30]31 73
2& PHAWo 2 $A4o2 Jehdria 3 vaot 4
e 470t

V. =

4, 4%, AAAd9A S 57 PHAY S F3d=
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ujo} A x e W3 9 RIA Ratio Unite} PHAH & A
AAH#E vl agEdt g3 Ze AAE i,
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A ket

2) 934 2= 3 BolsoE {47 Aelrbgigl
o, FHAFEE A3 vlEFle Folzn, $4H
FET A E7 243 Aol glglen, 35~444)
Foll A 7 ke

3) FAZRA YA FTEH 2| AFE2l W= Y &
AAFE & ZAo|7} o), AFFNA v FTA vl
B oA L Bolus} g2 PHAFEE B,

4) PHAYel 93l 7}gAee HAgdd Tdle =25
RIAM A 43t FA - el el Eolda, 7t &S
46.3% % A vEhstol,

5) RIA¥ | 3147|525 HBsAD titer 1: 22 3}
€ o] NA=Est Folzx 77} 98.4%, 53.8%°1% 2
o, #A7|Z XS HBsAb titer 1: 642 314-& ul &= 7}
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