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The Efficacy of the Affinity Column-mediated
Immunoassay Method in Cyclosporine Concen-
tration Assay Compared with the Microparticle
Enzyme Immunoassay Method

Seok Mo Kim, M.D.", Man Ki Ju, M.D."?, Hae Jin Kim,
B.S.", Sang-Mi Choi, B.S.", Hye Kyung Chang, M.D."?,
Myoung Soo Kim, M.D."?, Soon Il Kim, M.D."* and Yu
Seun Kim, M.D."

"Department of Surgery and “The Research Institute for
Transplantation, Yonsei University College of Medicine, Seoul,
Korea

Purpose: Cyclosporine is a potent immunosuppressive drug
used in organ transplantation. Because of its substantial
toxic effect, narrow therapeutic index, and the inter-individual
variability of pharmacokinetics, therapeutic drug monitoring of
the whole blood cyclosporine concentration has been
recommended. We have investigated the comparability of the
results of two immunoassay systems, the affinity column-
mediated immunoassay (ACMIA) and the microparticle
enzyme immunoassay (MEIA), and compared the differences
in the cyclosporine concentrations between the two methods
in relation to the hematologic and biochemical values.
Methods: One hundred twenty-one blood sa @E)Ies from
kidney recipients were used. We used Dimension~ RxL HM
with a CSA FIex ® reagent cartilage for the ACMIA method
and AXSYM® Cyclosporine for the MEIA method. Results:
Cyclosporine concentrations measured by the ACMIA
method (n=121) were closely correlated with those measured
by the MEIA method (r=0.948, P<0.0001). The Bland-
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Altman plot using concentration differences between the two
methods and the average of the two methods also showed
no specific trends (R2=0.02, P=0.125). Except hematocrit,
other hematologic and biochemical value (albumin, total
bilirubin) didn't affect to both cyclosporine level by MEIA and
ACMIC method. Both cyclosporine levels determined by the
MEIA method and the ACMIA method were positively
correlated with hematocrit (P <0.05). Conclusion: The ACMIA
method used for a cyclosporine assay is precise and has
advantages, including the lack of a required pretreatment
procedure, and shows same influence by hematocrit
compared with the MEIA. (J Korean Soc Transplant
2007;21:223-227)
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*ACMIA: affinity column mediated immunometric assay
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t}(Fig. 1).

e ) A2 QWA A ARLAAS A}
e} Yurd N A= Advia® 120 (Bayer Corporation, Tarry-
town, US.A)E A-&3191 3, A3}F37d A= Hitachi 7600-210°
(Hitachi Corporation, Japan)S ©]-&3}%t}.

EA EA2 SPSS 13.0 (SPSS Inc., Chicago, IL, USA)$}
MedCalc 9.3 (MedCalc Software, Mariakerke, Belgium)< ©|
S8l A 24 39 24 9 Bland-Altman plotsS ©]
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1) Dimension® ZHH|Q] Ti's1 M (performance charac-
teristics) =7}

A, Z AET A 1E0Z UFola] A3 HEAS
(coefficient of variation)= #]&% L& (55 ng/mL, 39 ~77)ell
A 103%2 7P Egov] AAH g 34~103%2] WE
ATE Ech(Table 1).
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Tl MEIAH O Z ZAE H2 go|F2 ¥l 5
oF Fojgt AaA7E AU Thr=0.948, P<0.0001, Fig. 2A).
Bland-Altman plot%} ol 4% ACMIA®Y I} MEIA® ol 93l =

F 5E0] HEkH ot B ek Koz &
9ETHR?*=0.020, P=0.125, Fig. 2B).
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Table 1. Total precisions of measurements of cyclosporine in
whole blood by the affinity column-mediated immu-
noassay (ACMIA) method using the Dade Dimension”
RxL HM

Range (ng/mL) Mean  SD* CV'

Samples (n=20) (median) (ng/mL) (ng/mL) (%)
Whole blood
pool 1 39~77 (55) 489 5.0 10.3
Whole blood

o'e bloo 98~170 (134) 114.0 85 74
pool 2
Whole blood 315~503 (409) 353.1 12.0 34
pool 3

*SD = standard deviation; TCV = coefficient of variation.
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Fig. 2. Correlation of blood cyclosporine concentrations measured by both the microparticle immunoassay (MEIA) and the affinity
column-mediated immunoassay (ACMIA) methods. Bimodal correlation analysis shows a significant correlation (r=0.948, P
<0.0001) (A), and Bland-Altman plots show no specific trend (R*=0.020, P=0.125) (B).
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Table 2. Hematologic and biochemical results affecting to the
difference of cyclosporine level by affinity column-
mediated immunoassayand microparticle immunoassay

Unstandardization > 2ndardi-
coefficiency zation coe-
fficiency t P-value
B SE* B
Constant 18911 27.318 0.692  0.490
Hematocrit ~ —0.623 0454 —0.191 1372 0.173
T
CsA Tkevel
SR KVEL 0016 0033 0047 0472 0.638
by MEIA
Serum 1589 3582 0052 0444 0.658
creatinine
level
Serum 3106 4449 0074 0698 0486
albumin
level
Toal bilirabi
otal BB ) 761 6618 -0.047 0417 0,677
level
Serum sodium —0.015 0014 -0.100 -1.088 0279
S
erum 0310 0589 0057 0526 0.600
bicarbonate

Dependent variables: Difference between CsA T level by MEIA "
and ACMIA" method. R2=0.052, P=0.520. *S.E. = standard error;
TesA = cyclosporine; T MEIA = the microparticle enzyme immu-
noassay method; SACMIA = the affinity column-mediated immuno-
assay method.
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Fig. 3. Cyclosporine concentrations measured by both the microparticle immunoassay (MEIA) (R*=0.082, P=0.001) (A) and the affinity
column-mediated immunoassay (ACMIA) (R2=O.047, P=0.017) (B) methods were affected by hematocrit levels in each of the

correlation analyses.
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