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Comparison Analysis of The results of IRMA Test among
Different Equipment According to Algorithm change.

Jung In Kim, Won Hyun Kwon and Kyung Jae Lee
Department of Nuclear Medicine, Seoul National University Bundang Hospital

The principle of nuclear medicine test is divided into two main categories: competition(radioimmunoassay,
RIA) and noncompetitive reaction(Immunoradiometric assay, IRMA). It is known that the curve fitting method,
which is commonly used in inspection field, uses Spline interpolation in RIA method and Linear interpolation
method in IRMA method.

Among them, the insulin test using the IRMA test showed a significant difference, especially at low
concentrations, despite the same algorithm of linear interpolation between fully automated radio immunoassay
analyzers. In this study, we aim to obtain results from applying two different of algorithm using fully automated
radio immunoassay analyzers including Gamma pro, Gamma 10, Cobra, and SR300.

A total of 30 test samples were selected for the test of TSH, ferritin, C-peptide, and insulin serum levels. Test
was performed by IRMA method. We compared the difference in the results of applying the linear interpolation
method and the spline interpolation method to Gamma Pro, Gamma 10, Cobra, and SR300 equipment.

Two-way ANOVA was used for statistical analysis. The significance level was applied as P <0.05. The results
of TSH, ferritin, C-peptide, and insulin tests were compared between the fully automated radio immunoassay
analyzers. There was a significant difference between ferritin, C-peptide, and insulin serum levels(P<0.001).
TSH didn’t show any significant different between the devices(P=0.29). In the difference between linear and
spline interpolation, there was no significant difference between insulin test(P=0.08), TSH test(P=0.81), and
Ferritin test(P=0.06). However, C-peptide test showed a significant difference(P=0.03). Especially, the insulin
test showed significant difference in lower ranges. As a result of comparing and analyzing the difference
between the two interpolation methods, —the devices in the low concentration group showed significant
difference(P<0.001).

In case of new equipment in the laboratory it is necessary to recognize that there is a difference in the curve
fitting method for each automated radio immunoassay analyzers in the low concentration area when the
principle of inspection is IRMA method..

IRMA method, Linear interpolation, Spline interpolation
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Fig. 1. Interpolation and extrapolation cases.
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Fig. 2. Linear interpolation graph.
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Fig. 3. Spline interpolation graph.
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Fig. 5. Comparison between TSH, Ferritin, C—Peptide, and Insulin
test equipment.
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Table 1. Evaluation result of equivalence between counter
equipment

unter 3zt E54 7

(650 KBq : 200,!)
Average SD V%

Detector 1 96987 102895 93946 92663 96623 4557.72 472

Detector 2 98185 102482 94172 92445 96821 447489 462

Detector 3 97822 102819 92998 93867 96877 448357 463

Detector 4 98098 103302 93802 93483 971M 4597.10 473

Detector 5 98567 103881 93130 94131 97421 4908.55 5.04

Detector 6 97932 102141 92893 97655 4630.20 474

Detector 7 98492 103207 94878 98859 4176.61 422

Detector 8 98559 102931 92831 98107 5065.15 5.16

Detector 9 98478 103319 94051 98616 463554 470

Detector 10 Or 102679 92936 97597 488508 |\ 501 )
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Fig. 6. Correlation results between equipment of linear and spline
interpolation in TSH test.
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Fig. 7. Correlation results between equipment of linear and spline
interpolation in C—peptide test.
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Fig. 8. Correlation results between equipment of linear and spline
interpolation in Ferritin test.
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Fig. 9. Correlation results between equipment of linear and spline
interpolation in Insulin test.
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Table 2. Comparison of low concentration results Between
Gamma Pro and SR 300 Counter devices.

Insulin Insulin
Gamma Pro 7} 2F SR300 7| 2H
Linear |Spline Linear | Spline
H7hy [ =7 Hhy | =7k
B/Bmax%%| 7|CHA] | 2= a= Standard  |B/Bmaxgs| 7ICHA]| H= =25
so | 76 03 0 0.1 0 so | ss 02 0 225 | o0.001
s1 | 287 10 45 45 46 | s1 | 205 11 46 46 46
s2 | s42 1.9 9.4 9.4 94 | s2 | 489 1.8 9.4 94 94
s3 [ 2000 | 71 311 | 311 311 | s3 | 1904 70 | 311 314 311
s4 [1009| 355 | 955 | @55 955 | s4 | 9s06 | 352 | 955 | 955 95.5
s5 [28331] 1000 | 321 321 321 | s5 [ 27044 1000 | 321 321 321
Linear > Linear Spline
NO ey No | spiine 2218 | o e NO ;Z"E’
yad 0.2 1 0.6 1 2.5 1 0.72
2 0.3 2 1.6 2 3.0 2 172
3 0.2 3 018 3 2.4 3 0.45
4 0.3 4 08 4 2.7 4 112
5 0.2 5 07 5 P 5 115
3 0.9 3 13 3 33 3 236
7 0.2 7 0.4 7 2.5 7 0.73
] 0.1 ] 0.1 ] 2.3 ] 0.28
9 0.1 9 0.1 9 2.6 9 079
10 0.1 10 0.0 10 2.3 10 0.01
1 0.3 1 10 1 2.8 1 141
N 0.8 12 15 12 2.9 12 152 _J
13 17.8 13 23.0 13 10.6 13 126
14 19.7 14 29.0 14 122 14 157
15 18.3 15 26.0 15 115 15 14.4
16 210 16 310 16 134 16 178
17 207 17 310 17 127 17 165
18 250 18 38.0 18 166 18 216
19 254 19 360 19 157 19 206
20 233 20 340 20 143 20 19.6
3. ZAVEIS VS It 2okt bl

HHE = Two-way ANOVA o| W= Al 2u)| 7t 4
Tk v] o) A= TSHE A 2]3}a Ferritin, C-peptide, Insulin
PE-L L] 3-2149 01 0.001W]gE & -0k &}o] 7} 9l itk
(Table 3).

4. AA2=0i CHsHA] Linear &£
27 Zuigt Hlw

714 VS Spline

Ao By A5kl B 7ke) Al wlae A=
Table 4.0]|A] B =119} ZFo] TSH, Ferritin, InsulinS- #|2]35}
11, C-peptide 3=t PZEO] 5-2] 4 0] 0.030.2 B 7PHE 7ho|
AJol7} e oF 4= AT

Table 3. Comparison of results between test items and

equipment
TSH P-Value: 0.29
Ferritin P-Value<0.001
C-Peptide P-Value <0.001
Insulin P-Value<0.001

(-2]4=2=: P<0.05) P<0.05)

Table 4. Comparison of linear and spline interpolation results by
inspection ltems

s | _seee

TSH P-Value : O.
Ferritin P-Value : 0.06
C-Peptide P-Value : 0.03
Insulin P-Value : 0.08

5. Insulin low group CHAfS 2 EH|7F Zu} Zk

Insulin W2 gk & Hof| A 1|7t vl a gt A3} Table 5.0] 4
HEukel Zro] pgre] f-2]4d o] 0.0011]2HS 2 Gamma Pro,
Gamma 10, Cobra, SR300 7}-&€] A1] 7o) A 27} -8-2]5)F 2}

o7k A& & = AT

Table 5. Comparison of the differences between equipment in
the Insulin low group

e e e
Insulin HEE P-Value <0.001

(el

Z: P<0.05)

6. Insulin low group CHMCZ Linear HZHH VS
Spline H7HH Zntgt H|w

Insulin W2 gk 9o A linear 2 7H3} Spline H7He 7F
2] A} ] o) A+= Table 6.0} 4
H=nfe} Zro] p7ho] (241 0] 0.001]gko. 2 B 7HH

A FOf3t 2ol 7} 9132 & 4 qlgich

2ol

Table 6. Comparison of linear and spline interpolation methods
for insulin low group
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Spline 27H

| P-lalue <0001 |
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Flg 100ﬂH SR300 XOPHIQ—] 7] EH?'(] 7]’ Standard 0%}:0] 07]' 0]’ sATCH :F DATE 03/27/18) Eﬂuﬁ’gz;ﬁ;

 ASA7}F2.252 AabE] o] AbsH Aiks

£ 4= 9)th. SO ko] Standard 2, 3HA] 7] v]& A4t 2]
allA] A5%] 2 Standard 05} WHg =] 1L 91-3-& & = Qlch wh
2}A] SR300 4 H] o]l 4] Linear H.71H #-§-A] 2] A1 &2] SOgk}
Spline X.71 2]-8-A] 2] 412 %] S0%ko] Table 70]| 4] Hi=Hle}
o] Y512 ot Insulin FARe] Aabglo] FUgcpm %]
2 AE2] 9] 2po] & Qlsto] AF e ghollAl AA g Zpo] 7}

98-8 ok 4= Slck. Spline MAPHE A S whi= AZA7H

REMARK

nn\nnnnannnnnnnnnnn

Pol'ty

nasmi

EXPES. —mequaL

0.0012 7]t 2] 2} Zfo] 7} glo] Wk E-& & 4= QITt. Insulin 3
AFSHE mat olu 2} Ferritin 2144 (Fig. 11)@r SR300 #H1] 2] Fig. 11. Ferritin results of the SR300 instrument.

Ferritin low groupZ 1} (Table 8)0)| A H= H}-2} Z+o] Ferritin

Table 7. Insulin low group results of SR 300 instrument
HAPA 9] Linear ¥.714 ZA 3ol A &= Insulin 7 AFE o] A] el

andard p B/Bmax% A ' N

& S1, S2 v gA Ao Q84| S0ZEe] 1.252 HH & 11 Qe 50 55 [ 0 225 0
_ 51 205 11 46 a9 s 46
= & 571 QU 22 SR300 gH]of| 4] H= IRMA AR} = 2 w0 | 1z | o4 | 94 ) oa 5
ol & Astel ol WG AN SN W HE AL ohl  fm e e bt |
Tk BAFA O 72 S07)T) S1AFo] 9] = Fho] ZJo)7) L= AAL 55 27044 1000 321 32 321 321
= _ = Linear 27k ZHA] ine €745 ZHHA]
AoFE2] 49-ole WAl Gl A0 male), g Ao e e e 228 2
Aol aE YR E YR T e AR e sEes [ [ R o
2 150 30 46 S 150 172
S @Al MY St Ao AR, M ARe ATt [ o - e
o] A} 0] IRMARIOIRIA] Linear H7HHS 44 A 7S T 5 = 5
] SR300 %H]7} 4125718 FESHe WAlo] Spline zbyimp [+ | = =
7 % 25 % 073
= Ao]7huPALE 3 Tk A uloh |z |7 Ay S :
- 9 9 26 % 0.79
b2 AAL @A A 22 A7 Q=] of AH] 7F e A 10 (55) (23) (55) (0.01)

& AR S o] 27t Abo) & aresfor & Aot

Table 8. Ferritin low group results of SR300 instrument

SRS o SN A OaTE osans T el Il RN (B ] S ' -
2 : Bal. 4,288 — 50 173 01 0 125 ™ 0 0.001
AN e CRack Pos. cei e 51 1254 07 5 s & 5 5
» ' f B P ' 52 3202 13 20 w J 20 20
2 2 295 '
iR - e o 53 8325 50 50 50 50 50
2 i + 1904 54 43582 261 250 250 250 250
s 1 5 506 :
» 5 1 € z704s - 55 63258 373 500 500 500 500
A Dunnnnn»un»nnnnn@n»nn»»nnnnannu S6 99411 594 1000 1000 1000 1000
EVALUATI o —-To= i
5 i - RCINToTo-poINT o 57 167276 1000 2000 2000 2000 2000
Eenn A vaL, 8 sBMx = XPEC. , P m i 7]
1.5T0: el e Linear B7HY ZifA] Spline 2712 ZafA]
[ i o 1-1 sample cpm dose om dose
i §§E§ 4'{5:‘;5 ‘3;;5; 1 436 2 0_ 5 436 08
el - 2 451 2 5 S0 451 09
NOFM . RANGE : 4.00 - -
INTERCEBTS a0% B0 i 4.6 - ) 3 738 3 738 2
220.868 128.057 52.167 4 772 3 72 2
HERERBERERRBEBEB BB EeE R
h PERBBRBBRR 5 1168 5 1168 4
[ 317 3 917 3
Fig. 10. Insulin results of the SR300 instrument, 7 1274 B 1274 5
2 1516 1 1516 &
] 3171 20 7 20
10 3268 20 3268 21
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2-00] o}d S2,S32] u]&- Alike] elaf| 4] S13}S0%; AFo] 2] H]
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Fig. 12. Implementation difference between devices when applying
linear interpolation.
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