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Comparison between FPIA and HPLC method in monitoring
Cyclosporin A blood concentration based on pearson

correlation coefficient.a meta-analysis
SHENG Chengjun, CHEN Xingui, WANG Yong
( Department of Pharmacy Clinical Pharmacy Room ,
The First People’ s Hospital of Chuzhou City, Chuzhou, Anhut 239000, China)

Abstract: Objective To evaluate the correlation between FPIA and HPLC method in monitoring cyclosporin concentration through the
Pearson correlation coefficient by the method of inverse variance. Methods Databases including Pub Med, EMbase, CNKI, VIP and
Wan Fang Data were searched to get methodological evaluation of comparison between FPIA and HPLC method in monitoring cyclospor-
in concentration. The studies were screened according to the inclusion and exclusion criteria. After extracting data and assessing the
quality of the included studies by QUADAS, the Pearson correlation coefficient was transformed with Fisher Z and meta-analysis was
conducted using Revman 5. 2 software. Results A total of 13 studies involving 1 245 cases were included in this analysis. There was
significant difference in the value of the concentration of valproic acid by FPIA and HPLC ( summary fisher’Z =1.57, 95% CI(1. 31,
1.83), summary r =0. 917, 95% CI(0. 864 ,0.950) ,P <0.01). There was higher heterogeneity among groups(1*> =95% ). Sensitivi-
ty analysis showed that the result was relatively robust. Subgroup analysis showed that the use of monoclonal antibodies or polyclonal
antibody reagents by FPIA resulted in heterogeneity, which could lead to high heterogeneity among studies. The 13 studies were includ-
ed, of which 7 studies suggested that the concentration of CsA determined by FPIA was higher than that determined by HPLC, which
may be caused by the accumulation of CSA and its metabolites. Conclusions The FPIA and HPLC method for the determination of se-
rum concentration of cyclosporin were well correlated and used to detect the concentration of cyclosporin in clinical. The concentration
of CsA determined by FPIA was higher than that measured by HPLC. The results of clinical interpretation should be paid attention to in
different methods.

Key words: Fluorescence polarization immunoassay ; Chromatography, high pressure liquid ; Cyclosporine ; Plasma concentration ; Statis-
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Sadeg N 199111 = = = b= b= Ny = Ny
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Schroeder TJ 1989113 = B2 =2 I A sk ST
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fisher'z fisher'Z

Study or Subgroup fisher'z SE Weight [V, Random, 95% CI IV, Random, 95% CI

Anders L 1990 112702803 014002801 7.6% 1.13[0.85,1.40) ——

Lee SF 1991 1.15681746 0.08703883  8.0% 1.16[0.99,1.33] 52

McBride JH 1998 1.94591015 013363062 7.6% 1.95[1.68, 2.21] o

Sadeg N 1991 0.93302255 014744196 7.5% 0.93[0.64,1.22]

SchroederTJ1989  1.04792928 0.05277798  8.2% 1.05[0.94,1.15] -

Tredger JM 2000 1.78284204 0.09950372 7.9% 1.78[1.59,1.98] -

Zucchelli G.C 1983  1.1881364 011704115 7.8% 1.19[0.96,1.42] -

lBE2009 119135842 012803688 7.7% 1.19[0.94,1.44] -

ROEL1 2007 216486034 017407766  7.2% 2.16[1.82, 2.51] ——

k%2009 210950024 010153462 7.9% 211[1.91,2.31] =

141 2005 1.08565564 017407766  7.2% 1.99 [1.64, 2.33] —

BrRE2013 1.81165738 011547005 7.8% 1.81[1.59, 2.04] —

24302013 2.04387863 010599979  7.8% 2.04[1.84,2.25) —e=
Total (95% Cl) 100.0%  1.57[1.31, 1.83] <>
Heterogeneity: Tau*= 0.21; Chi*= 230.65, df=12 (P < 0.00001); *= 95% 5 5 5 1 3

Test for overall effect: Z=11.93 (P < 0.00001)
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N A summary 95% CI /%
SR ABTE B Fisher Z (i i " P g
Anders L. 19901% 54 1.61  [1.34~1.88] 95  <0.01
Tredger JM 20001 104 1.55  [1.28~1.83] 95  <0.01
McBride JH 19981°7 59 1.5 [1.27~1.81] 95  <0.01
Sadeg N 19911 49 1.62  [1.36~1.89] 95  <0.01
Lee SF 1991112 135 1.6  [1.33~1.89] 95  <0.01
Schroeder TJ 19891131 362 .62 [1.36~1.87] 93  <0.01
Zucchelli GC 198911 76 1.60  [1.33~1.88] 95  <0.01
Wit 2013015 78 1.55  [1.28~ 1.82] 95  <0.01
115 20090161 64 1.60  [1.33~1.88] 95  <0.01
W 24 2013017 92 1,53 [1.27~ 1.79] 94  <0.01
B igLr 20070180 36 .53 [1.26~1.79] 95 <0.01
iy 200501%1 36 1.54  [1.27~1.81] 95  <0.01
AL 20091200 100 1,52 [1.27~1.78] 94  <0.01
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A mFPIA 341 pFPIA 32, SCHk i 7R Toi8 J& mFPIA 3%
5 pFPIA 35, i TR AR FE WU 25 5%, S 3R N
CsA Q5™ TR B T K I 25 SR 8¢ HPLC
o Z5 BRI FPIA 5 HPLC Mg CsA Il 25 B2 45
A A B BRI PR I AR 5 52 B 1 150 8 7 53 7Y
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fisher'z fisher'Zz

Study or Subgroup fisher'z SE Weight [V, Fixed, 95% CI IV, Fixed, 95% CI
2.1.1 Sy
McBride JH 1998 1.94581015 013363062 46% 1.95[1.68, 2.21) -
Tredger JM 2000 1.78284204 0.09950372 8.4% 1.78[1.59,1.99] -
BCELT 2007 216486034 017407766 2.7% 2.16[1.82, 2.51] -
LIS 2009 210950024 010153462 8.0% 211[1.91,2.31)] -
HUET 2005 1.98565564 017407766  2.7% 1.99[1.64,62.33] B
PRmE2013 1.81165738 0.11547005 6.2% 1.81[1.59, 2.04] -

4302013 2.04387863 0.10599979 7.4% 2.04[1.84,2.25) -
Subtotal (95% Cl) 40.1% 1.96 [1.87, 2.05] ¢
Heterogeneity: Chi*=9.03, df=6 (P=0.17), F=34%
Test for overall effect: Z= 43.11 (P < 0.00001)
2.1.2 £l
Anders L 1990 112702903 0.14002801 42% 1.13[0.85,1.40] I
Lee SF 1991 1.15681746 008703883 109% 1.16[0.99,1.33] -
Sadeg N 1991 093302255 0.14744196 3.8% 0.93[0.64,1.22) -
Schroeder TJ 1989 1.04792928 005277798 29.8% 1.05[0.94,1.19] =
Zucchelli G.C 1989 11881364 011704115 61% 1.19[0.96,1.42) -
FEE2009 1.19135942 012803688 51% 1.19[0.94,1.44) I
Subtotal (95% Cl) 59.9% 1.09[1.02, 1.17] ]
Heterogeneity: Chi*= 3.75, df=5 (P =0.59); F= 0%
Test for overall effect: Z= 29.35 (P < 0.00001)
Total (95% CI) 100.0% 1.44[1.38, 1.50] ‘
Heterogeneity: Chi®= 230.65, df= 12 (P < 0.00001); = 95% 5 g 5 ; ¥

Test for overall effect: Z=50.02 (P < 0.00001)

Test for subaroun differences: Chi*= 217.87. df=1 (P < 0.00001). F=995%

Favours [experimental] Favours [control]

B3 RS s

Study or Subgroup fisher'z

SE Weight IV, Random, 95% CI

fisher'z fisher'z

IV, Random, 95% CI

2.3.1 B A4S =100
£Fk¥52009
Tredger JM 2000
Schroeder TJ 1989
Lee SF 1991
Subtotal (95% Cl)

210950024 010153462 7.9%
1.78284204 0.09950372 7.9%
1.04792928 0.05277798 8.2%
1.15681746 0.08703883 8.0%

31.9%

Heterogeneity: Tau®= 0.24, Chi*= 112.16, df= 3 (P < 0.00001), F=97%

Test for overall effect: Z=6.07 (P < 0.00001)

2.3.2 AR <100

302013 2.04387863 0.10599979 7.8%
PRI 2013 1.81165738 0.11547005 7.8%
#xeT 2005 1.98565564 0.17407766  7.2%
BEELT 2007 216486034 017407766 7.2%
JE%E2009 119135942 012803688 7.7%

Zucchelli G.C 1989
Sadeg N 1991
McBride JH 1998
Anders L1990
Subtotal (95% CI)

1.1881364 0.11704115 7.8%
093302255 014744196 7.5%
1.94591015 0.13363062 7.6%
1.12702903 0.14002801 7.6%

68.1%

Heterogeneity: Tau®= 0.20; Chi*= 97.45, df= 8 (P < 0.00001); F=92%

Test for overall effect: Z=10.29 (P < 0.00001)

Total (95% CI) 100.0%

Heterogeneity: Tau®= 0.21; Chi*= 230.65, df=12 (P < 0.00001), = 95%

Test for overall effect: Z=11.93 (P < 0.00001)

Test for subaroun differences: Chi*=0.07. df=1 (P=080). F=0%

2.04[1.84,2.25]
1.81[1.59, 2.04]
1.99[1.64, 2.33]
216[1.82,2.51]
1.19[0.94,1.44]
1.19[0.96,1.42]

211 [1.91,2.31] —-—
1.78[1.59, 1.98] —-—
1.06[0.94, 1.15] =
1.16(0.99, 1.33] ——
1.52[1.03, 2.01] Ry

e
—
—_—
[

i

0.93[0.64,1.22] —a—
1.95[1.68, 2.21] —e—
1.13[0.85, 1.40] —

1.60 [1.29, 1.90] <>

1.57 [1.31, 1.83] <>

1
T

2 0 1 2
Favours [experimental] Favours [control]
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SE _Weight IV, Random, 95% CI

fisher'z fisher'Zz

IV, Random, 95% CI

Study or Subgroup fisher'z

2.2.1 [Hy

FBE2009 119135942 0.12803688 7.7%
BEELT 2007 216486034 017407766 7.2%
BFLFA2009 210950024 010153462 7.9%
BT 2005 1.98565564 017407766 7.2%
PR 2013 1.81165738 0.11547005 7.8%
PE£$n2013 2.04387863 0.10599979 7.8%
Subtotal (95% CI) 45.6%

Heterogeneity: Tau®*=0.11; Chi*= 39.81, df= 5 (P < 0.00001); F=87%

Test for overall effect: Z=12.82 (P < 0.00001)

2.2.2 [H4k

Anders L 1990 1.12702903 0.14002801 7.6%
Lee SF 1991 1.15681746 0.08703883 8.0%
McBride JH 1998 1.94591015 0.13363062 7.6%
Sadeg N 1991 0.93302255 0.14744196 7.5%
Schroeder TJ 1989  1.04792928 0.05277798 8.2%
Tredger JM 2000 1.78284204 0.09950372 7.9%
Zucchelli G.C 1989 1.1881364 0.11704115  7.8%
Subtotal (95% Cl) 54.4%

Heterogeneity: Tau®=0.12; Chi*= 76.90, df= 6 (P < 0.00001); F=92%

Test for overall effect: Z=9.65 (P < 0.00001)

Total (95% CI) 100.0%

1.19[0.94, 1.44] ——

216 [1.82, 2.51] —
211 [1.81,2.31] -
1.99 [1.64, 2.33] —
1.81[1.59, 2.04] —
2.04 [1.84, 2.25) -
1.88[1.59, 2.17] <

Heterogeneity: Tau®*= 0.21; Chi*= 230.65, df=12 (P =< 0.00001); F= 95% T T T

Test for overall effect: Z=11.93 (P < 0.00001)

1.13[0.85, 1.40] ——
1.16(0.99, 1.33] -
1.95[1.68, 2.21] ——
0.93[0.64,1.22] ==
1.05[0.94,1.15] -
1.78[1.59, 1.98] -
1.19[0.96, 1.42] ——
1.31[1.04, 1.58] L
1.57 [1.31, 1.83] <>

2 A 0 1 2

Favours [experimental] Favours [control]

Test for subaroun differences: Chi*=8.14.df=1 (P=0004). F=87.7%

B 5 WHITH XL 5 Hr

x4 THSWER

S sl Sk summary Fisher”  12/%  WAH[H
Tt Rl Z595%CE 1 /%
PATTR% 7 1.96[1.87~2.05] 34 <0.01

EwEREN 99.5

£y 6 1.09[1.02~1.17] 0 <0.01
=100 4 1.33[1.25~ 1.40] 97 <0.01

- 0
HAR <100 9 1.59[1.51~1.68] 92 <0.01
5[] 6 1.88[1.59~2.17] 87 <0.01

FEHLIX 87.7
B 7 3[04~ Lss] 9 <0.01
Ait 95 <0.01

3.2 WMANMRFEFIEM T HT RUREME
FE BT 2205 meta )T AOBESE SCRER D, H H AT
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P TR ) BEAT ARG SCRRTT 27 P, 2011 AR I Y
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SR E SN XA S o
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SR AT PO REAS S BT LI BRI
BT X T B S B R Rz —, Horh
P ) ST 22 v e DOl 2 S 20 B e Y

EENER, BIRE NS TR E SR AR,
{ELIV 4 ) e B PR 45 SR AR T 58 3 IX I vl B S B0
JRPER YR I E
3.3 FPIA 5 HPLC M REXMEXR 5
458 FPIA 55 HPLC U %E AL CsA Bk B2 AH
RANEREYT, P Pl I PR CsA 1 24 3 B 4G I 7
D5k, RIG R A B ] CsA 42452 % . i F FPIA
%5 HPLC 3% B A% 22 S5 B fI il o m] BB 3 A T
FPIA YL 25 R T HPLC 3%, LA BZ5i87E 7 R SC
1S A R AT A A S 4 SR AR
ARPIFPOITEERG I CsA il 259 BE 25 R BAT 35 A0 OC
f, ot Schroder 251 (il 75 AR A2 41T B 2%
AT B ELL R A 4 R S S R
P RE J7 ik AR 4 R 22 A7 Gt ~# 78 X FPIA 354G
IMZ5 R T HPLC 352 S BOE A it U
XA R A RO Bk 3SR g AR
i I Ty AR AL 25 8 I 25 2R D 1 R G LA
AT T 575 —Foh 75 7 R R EL
3.4 AHRPABRERE  TABTENASCH
A Z2 VA L3 5 B 22 , A K meta 73BT Y98 B
HARRREL, 2T 5 Bk e Bk 3 M far 45 A
&, BT g RALES: 2, A o A OGRS 5 44
TREAS B8 31 5 SCHR B A4 o ik — 2D B E FPIA
5 HPLC & A i H CsA fy i BEAH G ME (45 R 22 7
AL EE SO S TR N

— MR 7 220k T LI B SR A R U R
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