(R )

29

BERBRIERS R A A 72 RIA ZEA8% PR3 E O #RES

——Hoffmann & JEH—

af BTt

Wi EF BE L

Bp —ETt W EEr

e < ARFRA® 4 EHE - BB+
RS T H*** fi

2 E=*
ifgfﬁ***

EE EBROBEOERBRICAA -HEFARKZED, RERTLIIERBHEED S L3k
PRETHD. TIT, HEZNF~OISHALKEND LY -z Hofmann g2 NWT, BEFT —2»5H
RIA OREERBELED 52 & 23 L7z, Hoffmann EFETIEE— FHYT Y 20MIIHER K5 5 AR
B3, 20K RYPETZZLRELPLE-DT, avta—F 2RV TH TaD EHEETHiE
PERL, T4(20584), CEA (760 ) icoWTEA L. T4 Ti3E— FHH Y R 34 12 2E0# 707
F5w, BET—F5KH% 800~900 £hLL EThH T, Boh-BEEEIIEVIC X —BLE. ¥, T4
CEA L LS N7 XEGEIIAESROERTE? > A TRY R b D TH Y, Hoffmann it RIA 2l > TH
S hFELELD. FERIADBET—FIX, ava— 22 AVTHINEBEREERL TS,

L. ZL®IZ

FUAA L) T vEA(RIA) TIX, JER -
EXRI—ThH->Th, REZRIZAATFYXOHS
TERHLNTEY, LEXosTREREILICE
HHAEEH L LBPSLETHS. Lal, EE
21X, L DERAOKE, LibHBEEOER
WRICABLEE ANREEEL Z LA TR
w20k, REZTRIEREZ XERICIES
BAPLSVOBNHETHB.

HEIRBICODVWTEDLDTERDBRET—FD
EHEEENT 5 L, ZhABERBEICEVERZR
Tz LARBR L TWS., ZOoHECES
WT, KEOHEFE Hoffmann i3 BF O RIEE

* W ) 7 T ERKFEHRGRE

b G| E=PR SR

b | TSR E
ek I BIKEEFSSRE
ZA:5T4ETH 14 B
B STHE9A13H
BURIEER © T EATRE £ 2095 (B 213)

W< ) 7V FERKEREREFEE
4 " B F

2 5 IER#GH (normal range, HAZERR Tix ME#E
B LRSATVS) 2B Z LERBLED.
Hoffmann i3 —iEERRE T LS FIAEH T
WBHR, BEXSBFTRIERILALEASAT
AV 4AN

bhbhiz, BEFT— 2, oE— KTV 5
T sichizy, HRRE AW HEM
2T, aVEa—2ZXBNYRABHDOHTIED
YEBL, FEOLORY 2BETHZLNTE
7o, AEERAWT, BMEFBMATEBEL TW5Hin
vitro B> 131 FURIGERE D X 9 7% in vivo
AW T, REGHORHEZTo 7. &
# i3 T4, CEA RIA [coWTHET 5.

. REBLAE

BE T — 53— e B A & 328 (Fig.
D, FEEEC 3 ERR O ¥y 2R THAT S Z &
HTEBZOT, REMBBERITIHELLT,
Hoffmann 3 EHMREL AR TH ST LERL
72D, Bohiz®— FHF Y 2HMIco20TEY
£ (m) LiE#fFEE (SD) kw5 &, ThH

Presented by Medical*Online



30 WE %

90 100 110 120

90 100 110 120
Fig. 1 Approximation of an unsymmetrical data by
multiple Gaussian distributionsV.

Hoffmann iz X 2 R#EGH Z 5EX5bDTH 5.

Lo Ladis, BREKETHMziHT 256
3, BROFHhZ HESERRLBETOTHEN,
FORICBITB2RADELY OEAEWIEIARHAT
Y, MBI ESFeHrFBOREYE2E5Ex% D
DEBbhB. T T, HRR»LHAR-TE
— FWH Y 2 EERL LT, 2V Ea—
Tk ) BEBEA EIT, RamLoERL LY,
RERZ—VEREBLHTIIOEHERL, &)
BAE OBV & I+ 5 5 & R (Ric
MR LEELE WD), BREOHMEOKRT & X ¥ —
VEART, HRLETTEIo .

om. x &

FEAT DR & L3 B HEERE O 2o il
ExKE S Wi BERERIEET, T4 0 2058 {4
(1980 4 1~12 J), 3 X 1%, CEA o 760 {4 (1980
£ 1~6 §) Th3.

URERTIE, 7— 7 0HELEETEIERHE
XV EHBWIZITY VAT LAEHELL TR Y,
AE, MHELLET—YRETHEEETICHS
LDTHB.

Iv. &% R

T4 2058 {fic >\ T, RMERERZ RIS =
v b LIcHERR & ERT 5 & (Fig. 2), 3~10pg/d]
DEEFIC 2R OK 107, &t b K& L

2015 (1983)

(£— FHIH 250040 BRHShE. Z O fiH
A% 1441 fhofeRK (Fig. 3) 225, FHHEIT
6.5, HEHRT 17 rEHEh. Kig, 202
SOEETHEL LT, ava—2 2k
BUBEIT - iR, RAMAE— FEH Y 25
A 7.3£1.9 (739%) T, FRFEOHEXHE O FFni
8.39% T - 7= (Fig. 4).

¥7-, CEA 760 {4:icBiL Tix, =— FHIH v 2
ATITERRD 5 205 1.4+£14(55%) L5 bh
7oA, MERLEETIX 0.6+1.4 (53%) LBEHESh
(Fig. 5). #n L &, BHEEOHEIMEAKFNLS.677
Tholz.

wiz, WHRL L-EAOKE SVPRLIGAD
PeRX%, T4 L THhEkT 5 & (Fig. 2), #HE
B WEEWEA RS bz, 300 HFREED/NMEM
RV T HREFAOHB MBS TH Y, 891
B EOHEMTRERKIZIELA LKL TN 3.
HEFADOKE ST LicEbhic LR & Table 1
iR L7z,

V. & g

Hoffmann ¥Rk LR L, HEHoKRE s L
PENTRE R, BX, FEROERHM L O Hiko 3
BIZOWTERET 5.

1) RERE;LE— FHF Y 20l T2
Hoffmann DL, avEa—F 2HNEE
LEBEOHBEEITD. 2205 ETHILE— FIY
U AN EREAH P OEBINTRE SN — vV &
Fig. 6 iz;p L. T4 Tix, BERR»OFHA LD
hize— FRF Y 2454, REBMERLOEX
D BT, EERNRY, REFPALL DR
DBETSE. —F, BELETHLMMEES IV
Lz A, (BE - BERICH Y 250/ STV 265
BEhik., AR, ADBRELERICOEL, E
BEDOSMRICE K ERLTWS.

CEA o#41E, EEDLROAVBEET S,
B 0~1ng/m! OEEHFH T T2 239 O
ExLo0T, HERE,LELE— FEY Y 24
FrEECRE-o T3, BELEICES LER
B TAZ/ICANT-E— FRT 7 255 5

Presented by Medical*Online



BERGRERBRE L Az RIA LERERE O 31

g9} T4 891tests o 99 T4 337 tests

—r T r Tl TT™

o / 4

\
.
\

€ oot i {1 9o} 7 1
O 80f /ﬁ 1 &} / :
w i 7 b -
60 } ; - i
3 I / 1 O /
w 40} ) 1 40} / f
“ 20l / 1 0l / i
=T A /
= [/ 11 . '
5 Y/ i / 1
=) / 2
s 1§ 41 1} 3
=z ¥
()]
Lt 4 01} J
hek g a0 g o o 2 3 .4 3 ) W TR W NN TR N G U N
0 10 20 0 10 20
T4 (pgldl) T4 (pgl/dl)
T —r rrrrrrrr rrrsyrarorroee
T4 2058 tests
99 } 4 99} T4 1167 tests _
~ T // 1 i ///
= 0t P o} 7
(>') 80 ¢ /" 80} _/', L
> L J L -
woeof / 160}
S wf  / ] sof 3
E 20 S / 4 20 3 .
S /' - -~ -
ot A -10-// 1
= L/ 4 L _
3 |/
S 1} 411 / 4
2
(@]
01} 4 01} J
0 10 20 0 10 20
T4 (ugl/dl) T4 (pg/dl)

Fig. 2 Probability diagram

of patients’ data of T4 RIA. Size of the population is 2058,

1167, 871 and 337 tests, respectively.
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Fig. 4 Distribution patterns derived by computerized iterative fitting method for T4.
“GAUSSI1” is a distribution fitted to the low-dose component, “GAUSS2” is
to the mid-dose cemponent, and “GAUSS3” is to the high-dose component.
Parameters of these three distributions are shown in parentheses. Summation
of these distributions makes a “FITTED” pattern, which is comparable to
“ORIGINAL” pattern. Here, “GAUSS2” is an improved modal Gaussian
distribution with a relative frequency of 0.73. Absolute residual frequency is

8.39%.
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“GAUSS1” is an improved modal Gaussian distribution (m=0.6, SD=1.4,
80% (53 %). Absolute residual proability is 5.67 %. (see also the legend for Fig. 4)
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Fig. 6 Comparison of the distribution of residual probabilities for T4 and CEA. (a) is
the pattern which shows (original distribution)-(modal Gaussian distribution
derived on a probability diagram), and (b) is that which shows (original)-(modal
Gaussian distribution by iterative method).
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Fig. 5 Distribution patterns derived by computerized iterative method for CEA.
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Table 1 Relation of Hoffmann’s normal range to the
size of the analyzed population in case of

T4 RIA
Normal range
Population* _—
pgldl %
337 7.3+1.8 (75)
891 7.24+1.7 (70)
1,167 7.2+1.8 (73)
2,058 7.3+1.9 (73)

* Number of tests analyzed
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Summary

Assessment of Normal Range in RIA Using Patients’
Data—Applications of Hoffmann Method

Keiko IMAMURA*, Yasuhito SAsAkI**, Noriaki SEKITA**, Kenzi HOSHI**,
Takako TAKAHASHI***, Humiko AsABA***, Akemi SATO***, Tokuichi SAKAKI***,
Kazuhiko SOMEYA*** and Masamichi Huzi*

* Department of Radiology, **Third Division, Department of Internal Medicine,
*** Department of Radiology and Nuclear Medicine, St. Marianna University School of Medicine

It is not an easy thing to evaluate normal ranges
from normal subjects in each laboratory. We ap-
plied Hoffmann method to find normal ranges on
the basis of patients’ data in radioimmunoassays.
An improved technique was found to extract
model Gaussian distribution through a numerical
integration and iterative fitting using a computer.
This method is free from a bias which otherwise
causes an uncertainty in modal Gaussian distri-
bution. We applied this method to 2058 tests of
T4 and 760 tests of CEA. Compared were Hoff-
mann’s normal ranges which were derived from
different size of populations, 340 to 2,058 tests of
T4. It was confirmed that a population larger

than 800 or 900 tests gave a stable and consistent
results in case of T4. It could be said in other
radioimmunoassays in which the ratio of modal
Gaussian distribution is nearly 709 such as T4.
Hoffmann’s normal range of T4 and CEA were
consistent with normal ranges now in use.

It could be concluded that Hoffmann method
of evaluating a normal range from patients’ data
is an effective and reliable one in radioimmuno-
assays also. Patients data are stored automatically
in computer disk file in our laboratory.

Key words: Radioimmunoassay, Normal range,
Hoffmann method, Patient data.

Presented by Medical*Online



	0029
	0030
	0031
	0032
	0033
	0034
	0035



