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Quality Assessment and Comparison of Several
Radioimmunoassay Kits and Chemiluminescence

Immunoassay Methods for Evaluating Serum Estradiol

Sung Hee Choi, Gyeong Woon Noh, Jin Eui Kim, Yoo Sung Song, Jin Chul Paeng, Keon Wook Kang

and Dong Soo Lee
Department of Nuclear Medicine, Seoul National University Hospital

Serum estradiol (E,) measurement is requested for diagnosing menstrual cycles, ovulation induction, infertility,
and menopause. E, is measured using several methods and kits including radioimmunoassay (RIA) and
chemiluminescece immunoassay (CLIA). The purpose of this study was to evaluate quality of these methods
and to compare them with each other.

Seven radioimmunoassay kits and two CLIA methods were included in the analysis. Using standard samples
and patient samples, intra-assay precision, inter-assay precision, correlation between other methods, sensitivity,
and recovery rate were evaluated.

For all tested kits and methods, coefficients of variance (CVs) of intra-assay precision test were 10.9~13.6%
in low-level samples and less than 10% in medium and high-level samples. CVs of inter-assay precision test
were 10.8~12.3% in low-level samples and less than 10% in medium and high-level samples with all tested kits
and methods. Recovery rates were 92.7+12.4% for SIEMENS, 101.4+18.4% for DIAsource, 95.1+£11.5% for
AMP, 108.4+18.5% for BECKMAN COULTER, 104.2+13.5% for BECKMAN COULTER Ultra Sensitive,
101.3+11.6% for CIS Bio, and 93.1£13.2% for MP kits. Sensitivity was 7.5, 6.2, 5.7,6.2,5.3,4.5, and 5.5 pg/mL
for SIEMENS, DIAsource, AMP, BECKMAN COULTER, BECKMAN COULTER Ultra Sensitive, CIS Bio,
and MP kits, respectively. The measurement by MP kit was slightly higher than those by other kits in low-level
samples, and the measurement by E170 was slightly higher than those of other kits in medium and high-level
samples. In the measurement of standard sample for external quality control, SIEMENS kit produced relatively
lower values whereas E170, Architect, and MP kits produced relatively higher values compared with other kits.

All tested kits for E; measurement have satisfactory performance for clinical use. However, correlation between
kits should be considered when test kits are to be changed, because some pairs of kits do not have correlations
with each other.

Precision, Accuracy, Sensitivity, Comparison, External Quality Assurance Scheme
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Table 1. Intra—assay precision of Ex measurement
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Name of kits Level Mean+S.D. (pg/mL) C.V. (%) Replicates (No.)

Low 10.1+1.4 13.6

SIEMENS Medium 162.6+12.8 7.9 10
High 417.0+15.6 3.7
Low 21.3+2.4 11.3

DIAsource Medium 248.4+19.6 7.9 10
High 430.7+27.7 6.4
Low 17.242.1 12.2

AMP Medium 234.5+18.2 7.8 10
High 439.7429.7 6.8
Low nd’ nd'

BECKMAN COULTER Medium 203.4+19.3 9.5 10
High 359.9+18.9 5.3
Low nd’ nd’

EﬁimvceomTER Medium 112.0£7.6 6.8 10
High 297.0+16.3 5.5
Low nd’ nd’

CIS Bio Medium 452.0+21.2 4.7 10
High 1,017+75.7 7.4
Low 48.1+5.4 11.2

MP Medium 294.6+28.0 9.5 10
High 697.9+45.2 6.5
Low 58.4+6.7 11.6

E170 Medium 220.2+12.4 5.6 10
High 576.2+22.2 3.8
Low 103.4£11.3 10.9

Architect Medium 178.2+10.7 6.0 10
High 419.8420.0 4.8

" non detectable
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Table 2. ANOVA results for intra—assay precision test of low—level sample

BEC BECKMAN
Name of kits SIEMENS DIAsource AMP COULTER CISBio MP E170 Architect
COULTER ..
Ultra Sensitive

SIEMENS - * * * * * * * ns’
DIAsource * - ns' * * * * ns' *
AMP * ns' - ns’ * * * ns' *
BECKMAN COULTER * * n.s - * * * n.s ns'
BECKMAN COULTER " " " " ) * " * *
Ultra Sensitive
CIS BIO * % % * * - * * *
MP * % % * * * - * *
E170 * ns' ns' ns’ * * * - *
Architect ns' * * ns’ * * * * -
* significant P<0.001
* non specific
Table 3. ANOVA results for intra—assay precision test of medium—level sample

BECKMAN BEC

Name of kits SIEMENS DIAsource AMP COULTER CISBio MP E170 Architect
COULTER =
Ultra Sensitive

SIEMENS - * ns ns ns ns * * *
DIAsource * - ns * * * * * *
AMP * n.s - * * * * * *
BECKMAN COULTER ns' * * - ns' ns' * * *
BECKMAN COULTER s " " ns' ) ns % " %
Ultra Sensitive
CIS Bio ns' * * n.s n.s - * * *
MP * £ * * * * - * *
E 1 70 * % * * * * * - *
Architect * * * * * * * * -
* significant P<0.001
* non specific
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Table 4. ANOVA results for intra—assay precision test of high—level sample
BECKMAN
. BECKMAN . .
Name of kits SIEMENS  DIAsource AMP ¢ COULTER CISBio MP E170 Architect
COULTER ..
Ultra Sensitive
SIEMENS - ns ns ns * * * * ns
DIAsource ns - ns * * * * * ns'
AMP ns ns - * * * * * ns
BECKMAN + " « + " % " +
COULTER n.s - n.s n.s
BECKMAN
COULTER Ultra * * * ns' - * * * *
Sensitive
CIS BlO * * * * * - * k *
MP * * * % * % - % k
E170 E3 * * * * * * - *
Architect n.s ns ns' ns' * * * * -
* significant P<0.001
* non specific
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Table 5. Inter—assay precision of Ex measurement

Name of kits Level Mean+S.D. (pg/mL) C.V. (%) Replicates (No.)

Low 11.5+1.3 11.2

SIEMENS Medium 152.8+11.2 7.3 4
High 424.8+19.2 4.5
Low 17.84+2.1 11.6

DIAsource Medium 242.8+19.1 7.9 4
High 441.3+16.5 3.7
Low 22.0+£2.7 12.3

AMP Medium 243.5+15.2 6.2 4
High 429.0+27.4 6.4
Low nd’

BECKMAN COULTER Medium 189.3+14.8 7.8 4
High 354.5+7.6 2.1
Low nd’

ﬁ]litrCalel;/L/;Iji\/CeOULTER Medium 126.3+ 8.5 6.8 4
High 308.5+£17.0 5.5
Low nd’

CIS Bio Medium 464.8436.1 7.8 4
High 1,013+£34.0 34
Low 58.0+6.8 11.7

MP Medium 285.5+13.0 4.6 4
High 752.3+46.3 6.2
Low 67.0£7.3 10.8

E170 Medium 233.8+11.1 4.7 4
High 603.8+33.5 5.6
Low 89.0+10.0 11.3

Architect Medium 183.5+10.0 54 4
High 434.3422.6 52

* significant P<0.001
* non specific
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Table 6. Recovery rate of Ex measurements for pooled serum

Name of kits

Recovery rate (%)*

Replicates (No.)

SIEMENS

DIAsource

AMP

BECKMAN COULTER

BECKMAN COULTER Ultra Sensitive
CIS Bio

MP

E170

Architect

92.7+12.4 4
101.4+18.4
95.1+11.5
108.4+18.5
104.2.£13.5
101.3£11.6
93.1+13.2

B T T N N

* The data indicate the mean+SD for 2 levels (low, medium) of kits

Table 7. Sensitivity of Estradiol

Name of kits

Sensitivity (pg/mL)

SIEMENS

DIAsource

AMP

BECKMAN COULTER

BECKMAN COULTER Ultra Sensitive
CIS Bio

MP

E170

Architect

7.5
6.2
5.7
6.2
53
4.5
5.5
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Fig. 1. E2 measurements for low—level samples.
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Fig. 2. E2 measurements for medium—level and high—level samples.
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Fig. 3. E2 measurements for EQAS low—level pooled serum sample,
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Fig. 4. EE> measurements for EQAS medium—level pooled serum sample.
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Fig. 5. E2 measurements for EQAS high—level pooled serum sample.
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Jﬂ; J(comparison) H| W& F3lo] =3} 7| EE
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(Radioimmunoassay; RIA)S.= SIEMENS (Coat-A-Count
Estradiol, USA), DIAsource (Immunoassays S.A.. Belgium),
AMP (As bach Medical Products GMBH, Germany),
BECKMAN COULTER (IMMUNOTECH s.r.o. Czech
Republic), Beckman Coulter Ultra Sensitive Estradiol
(IMMUNOTECH s.r.0. Czech Republic), CIS Bio (France),
MP (ICN Biomedicals, Germany) 77l 7] E &} s}shdbgH o =
Ao g HARSl= E170 (Roche Diagnostics, Germany),
Architect (ABBOTT, USA) 2£72] X533 2 =433t
SA W A 7|EER s uet th2A 4 =3l
o, SAgk0] & A oAM= 10.9~13.6% Hol A&
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£ o= sk3inh S4 1H U = S0 W2 Al(Low)
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J(Highys =0l A= s 71 E7F10% oW 2] 23S E it
5|82 TEMENS 92.7+12.4%, DIAsou rce 101.4+18.4%,
AMP 95.1+11.5%, BECKMAN COULTER 108.4+18.5%,
BECKMAN COULTER Ultra Sensitive 104.2.£13.5%, CIS
Bio 101.3£11.6%, MP 93.1+13.2% ©|t}. o= (pg/mL)=
SIEMENS 7.5, DIAsource 6.2, AMP 5.7, BECKMAN COULTER
6.2, BECKMAN COULTER Ultra Sensitive 5.3, CIS Bio 4.5,
MP 5.5 o[t} Aol A = A5 ol A= MP 7] E7} e} 7] =
of Hla Ths A SR E| 900, %, TiEo A E170 4]
7h o A ZAE YT R EW HUlE A RE o] f
T SA gkl A = B 71 E0] v]sto] SIEMENS 7| E= W24
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