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SO SANH PO TUONG PONG GIT*A HAI HE THONG MAY ARCHITECT VA
MAGLUMI-X3 TRONG PINH LO'NG TACROLIMUS MAU TOAN PHAN
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Tém tat

Muc tiéu: So sanh d0 twong déng va kha nang thay thé 1am sang gitra hai may
mién dich ARCHITECT va MAGLUMI-X3 trong dinh lwgng Tacrolimus mau toan
phan. Phwong phdp nghién civu: Nghién ctru mo ta, so sanh trén 106 mau méau cla
ngudi bénh dang diéu tri Tacrolimus. Mau dwoc phan tich trén hai may ARCHITECT
va MAGLUMI-X3 theo quy trinh ctia nha san xuit. Sw twong dong gitra hai phwong
phap dwoc danh gid bang phan tich Bland-Altman, hdi quy Passing-Bablok va wéc
tinh do chéch tai cac diém quyét dinh 14m sang (5 va 12 ng/mL) theo Hwdng dan
CLSI EP09 [1]. Két qua: Két qua dinh lwong Tacrolimus trén hai may c6 moi twong
quan tuyén tinh chat ché (hé sé twong quan Spearman r = 0,971; p < 0,0001). Phin
tich cho thdy d6 chéch trung binh la -0,8 ng/mL + 0,7 (-12,0 + 7,65%). M6 hinh
Passing-Bablok cho thiy khong ton tai sai léch c6 dinh nhwng ghi nhan sai léch ty 1é
v&i hé s6 gocb = 0,86 (95%CI: 0,78 - 0,95). Tai diém quyét dinh lAm sang 5 ng/mL,
dd chéch vuot qua gidi han chap nhin theo CLSI EP09 (trwong hop E); tai mirc 12
ng/mL, d0 chéch thudc trwong hop D. Két lugn: ARCHITECT va MAGLUMI-X3 cé
twong quan tot trong dinh lwong Tacrolimus. Tuy nhién, két qua gitra hai may khong

thé dung thay thé 14n nhau.
Tw khoa: Tacrolimus; ARCHITECT; MAGLUMI-X3; So sanh phwong phap; CLSIEP09.

COMPARISON OF SIMILARITY BETWEEN THE ARCHITECT AND
MAGLUMI-X3 SYSTEMS IN QUANTIFYING WHOLE BLOOD TACROLIMUS

Abstract

Objectives: To compare the similarity and clinical interchangeability between the
ARCHITECT and MAGLUMI-X3 immune systems in the quantification of whole blood acrolimus.
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Methods: A descriptive, comparative study was conducted on 106 EDTA-
anticoagulated whole blood samples from patients undergoing Tacrolimus
treatment. Samples were analyzed using the ARCHITECT and MAGLUMI-X3 systems
according to the manufacturer's protocol. The comparative analysis between the
two methods was assessed using Bland-Altman analysis, Passing-Bablok regression,
and estimation of bias at clinical decision points (5 and 12 ng/mL) according to CLSI
EPO9 guidelines. Results: The results of Tacrolimus quantification on the two
systems showed a strong linear correlation (Spearman correlation coefficient r =
0.971; p<0.0001). Analysis showed a mean bias of -0.8 ng/mL + 0.7 (-12.0 £ 7.65%).
Passing-Bablok regression analysis showed no fixed bias. However, a proportional
bias with a slope coefficient b = 0.86 (95%CI: 0.78 - 0.95) was observed. At the
clinical decision point of 5 ng/mL, the bias exceeded the acceptable limit according
to CLSI EP09 (case E); at 12 ng/mL, the bias was in case D. Conclusion: ARCHITECT
and MAGLUMI-X3 correlate well in the quantification of whole blood Tacrolimus.
However, the results between the two systems cannot be used interchangeably.

Keywords: Tacrolimus; ARCHITECT; MAGLUMI-X3; Method comparison; CLSI EP09.

PAT VAN PE Tacrolimus trén hé théng MAGLUMI-X3
dwoc thwe hién theo nguyén ly mién dich
héa phat quang theo kiéu Sandwich,
trong khi d6, hé théng ARCHITECT st
dung nguyén ly mién dich héa phat
quang theo ki€u canh tranh. Viéc danh
gia do twong dong va kha niang thay thé
1dm sang gitra cac hé thong la cin thiét
nham dam bao an toan cho ngwdi bénh
khi theo doi diéu tri dai han.

Tacrolimus la thudc rc ché calcineurin
dwoc str dung rong rai trong dy phong
thai ghép sau ghép tang [2]. Thudc cb
khoang diéu tri hep, sy thay do6i nhd
nong do thudc trong mau c6 thé dan dén
thai ghép hodc doc tinh nghiém trong, do
dé theo doi nong dd Tacrolimus trong
méu toan phan 12 yéu ciu bat budc trong

thwc hanh 1dm sang diéu tri sau ghép [3]. Tai Bénh vién Quan y 103, hé théng

ARCHITECT hién dang dwoc str dung lam
phuwong phap tham chiéu trong dinh lwong
Tacrolimus. Hé thong MAGLUMI-X3
dwoc trién khai nham mé rong nang luc

Hién nay, cAc phwong phap mién dich
tw déong dwoc st dung phé bién dé dinh
lwgng Tacrolimus nh¢ wu diém thoi gian
phan tich nhanh va tinh kha thi trong xét

nghiém thwong quy. Tuy nhién, do khac
biét vé nguyén ly, thuéc thir va quy trinh
tién x ly, két qua dinh lwong Tacrolimus
gitra cac hé thong xét nghiém khac nhau
c6 thé khong hoan toan twong dong [4].
Phwong phap dinh lwogng noéng do
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xét nghiém [5]. Nghién cru nay dwoc thyc
hién nham: So sdnh do twong dong gitra
hai hé théng ARCHITECT va MAGLUMI-X3
trong dinh lwong Tacrolimus mdu toan
phdn, tir dé ddnh gid khd ndng st dung
thay thé trong thwc hanh ldm sang.
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pOI TUONG VA PHUONG PHAP
NGHIEN CU'U

1. P6i two'ng nghién ciru

Gom 106 mAu mau toan phan chéng
déng EDTA ctia ngwdi bénh dang diéu tri
Tacrolimus tai Bénh vién Quan y 103.

* Tiéu chudn lwa chon: MAu mau toan
phan ctia ngwdi bénh c6 két qua nong do
Tacrolimus do dwoc trén hé thong
ARCHITECT trong khoang ttr 2 - 30 ng/mL.

* Tiéu chudn loai trir: CAc mau c6 két
qua do dwoc trén hé thong ARCHITECT
<2 ng/mL hoac > 30 ng/mL.

2. Phwong phap nghién ciru

* Thiét ké nghién ctru: Nghién ciru mo
ta, so sdnh phwong phap xét nghiém.

Tacrolimus trong mau mau toan phan
dwoc dinh lwong theo nguyén ly héa
mién dich phat quang dong thoi trén hai
hé théng mién dich ARCHITECT va
MAGLUMI-X3 theo dung quy trinh cua
nha san xuit [5]. Tién hanh phan tich
trén trng may moi mau mot lan, trong

thoi gian 7 ngdy. Trudc moi budi, thuc
hién xét nghiém va danh gia noi kiém tra
chat lwgng (quality control - QC), khi gia
tri QC nam trong khoang + 2SD va khong
vi pham quy tic Wesgard thi tién hanh
chay mAu. Thoi gian tir 14y mAu dén hoan
thanh xét nghiém < 8 gi¢. Cac mau dwoc
phén b6 trong toan bd khodng nong do
diéu tri.

* Xi¥ ly s6 liéu: Phéan tich Bland-Altman
dé danh gia doé chéch. H6i quy Passing-
Bablok dé danh gid méi quan hé tuyén
tinh va sai 1éch hé théng. Uéc tinh do
chéch tai cac diém quyét dinh 14m sang
5 ng/mL va 12 ng/mL theo Hwéng dan
CLSI EPO9.

3. Pao dirc nghién ciru

Nghién ctru dwoc thuc hién ding theo
quy dinh cta Bénh vién Quan y 103. S6
liéu nghién ctru duwoc Bénh vién Quan y
103 cho phép st dung va cong b6. Nhom
tac gia cam két khong c6 xung dot loi ich
trong nghién ctru.

KET QUA NGHIEN CG'U

1. Pac diém mau nghién ciru va phan bé néng dé Tacrolimus

Bang 1. Dic diém mau va khoang ndng do Tacrolimus do trén hai hé théng.

Chi tiéu ARCHITECT MAGLUMI-X3
Téng s6 mau 106 106
Khoang nong do (ng/mL) 2,1-24,5 1,68 - 15,20
Nong do thap (< 5 ng/mL) Co Co
Nong d6 trung binh (5 - 12 ng/mL) Chiém da s6 Chiém da s6
Nong d6 cao (> 12 ng/mL) Co Co

Cac mAu nghién ctru phan bé trén toan bo khodng ndng dd diéu tri ctia Tacrolimus,
phu hop dé danh gia do twong dong cia phwong phap theo Hwéng dan CLSI EPO9.
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2. Méi twong quan giira hai hé théng ARCHITECT va MAGLUMI-X3
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Hinh 1. Biéu d6 Bland-Altman thé hién sw khac nhau giira hai phép do theo don vi do (A)
va theo % (B).

(A) Phadn tich Bland-Altman cho thdy MAGLUMI-X3 c6 xu hwéng cho két quad thdp
hon ARCHITECT véi bias trung binh -0,8 don vi. Gi¢i han ddng thudn 95% tir -2,2 dén
+0,6 cho thdy mirc phdn tdn sai khdc twong déi réng. Phdn Ién mdu ndm trong khodng
+1,96 SD nhwng xudt hién mét sé ngoai lai, ddc biét & néng dé cao. Sai khdc tdng theo
chiéu dm khi gid tri tdng, goi y khd ndng cé sai sé ty 1é. (B) Biéu dd Bland-Altman theo
% sai khdc cho thdy bias trung binh -12,0%, chitrng t6 MAGLUMI-X3 cho két qud thdp
hon ARCHITECT khodng 12% mdt cdch c6 hé théng. Gi¢i han dong thudn 95% dao
dong tir -27,3% dén +3,3%, khodng khd réng, phdn dnh mirc do phdn tdn Ién giiva hai
hé théng. Phdn I6n cdc diém nam dwdi dwong 0%, khang dinh xu hwéng sai léch Gm
nhdt qudn. Sai khdc cé xu hwéng tdng manh vé phia dm & vung néng dé cao, goi y tén
tai proportional bias ro rét.

(MAGLUMI - ARCHITECT) / ARCHITECT %

20

Y= 0,0606+0,860
M= 106

MAGLUMI

0 5 10 15 20
ARCHITECT

Hinh 2. M6 hinh ho6i quy Passing-Bablok v&i két qua trén may Architect (X).

Két qua trén may Maglumi (Y). Biéu d6 cho thdy méi twong quan tuyén tinh ro
rang gitra hai hé théng (N = 106). Hé s6 géc < 1 chirng t6 ton tai proportional bias,
ttrc 1a khi gia tri ting cao, MAGLUMI cho két qua thdp hon ARCHITECT ngay cang ré
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rét. Hé s6 chan dwong (0,0606) cho thay c6 constant bias nhe & viing néng dé thip.
Cac diém dir liéu phan bo kha sat dwong hoi quy, cho thdy mirc do twong quan tot;
tuy nhién, d6 doc thap dang ké so véi dwong dong nhit (y = x) cho thiy hai hé théng
khong twong dwong vé mat dinh lwong.

Bang 2. Cac thong s6 cia mo hinh hoéi quy Passing-Bablok.

Regression Equation

y =0.0605769 + 0.859686 x

Systematic differences

Intercept A 0.06058 Spearman rank correlation coefficient

95% CI 2 -0.3900 to 0.4899

Proportional differences Comralation coefficient 091
Slope B 0.8597 -

R 07818 10 0 0455 Signifcance level P<0.0001
Random differences 95%C| 095010 0.983
Residual Standard Deviation (RSD) 0.4036

+1.96 RSD Interval 0.7910 t0 0.7910 ,

Linear model validity

Cusum test for linearity No significant deviation from linearity (P=0.92)

# Bootstrap confidence interval (1000 iterations; random number seed: 978).

Véi gia tri p = 0,92 (> 0,05), két ludn c6 moi quan hé tuyén tinh gitra két qua do
dwoc trén 2 may Architect va may Maglumi.

Hé s6 twong quan Spearman cua mo hinh la 0,971 (p < 0,0001), c6 mdi twong
quan thuin chat ché gitra két qua do dwoc trén hai may.

Hé s06 goc (b) wéc tinh 1a 0,86 (95%CI: 0,78 - 0,95). 95%CI khong bao gom gia tri
1, cho thiy ton tai sai léch ty 1é (proportional bias) c6 y nghia théng ké gitra hai
phwong phap. Cu thé, khi gia tri do tang, két qua trén MAGLUMI c6 xu hwéng thip
hon so véi ARCHITECT theo ty 1€ xap xi 14%.

Hé s6 chan (a) wéce tinh 1a 0,06 (95%CI: -0,39 dén 0,49). Do khoang tin ciy bao
gdm gia tri 0, khong c6 bang chirng thdng ké cho thiy ton tai sai léch ¢d dinh
(constant bias) gitta hai phwong phap.

3. Uéc tinh d6 chéch (bias) tai cac diém quyét dinh 1am sang

Bang 3. D6 chéch (bias) va 95%CI tai cic diéfmx=5vax = 12.

Bias at specific decision levels

Level X Modelled Y Difference Relative difference

5.0000 4.3590 -0.6410 -12.82%
4.2374 to 4.4949 ¢ -0.7626 to -0.5051 @ -15.25t0 -10.10% 2

12.0000 10.3768 -1.6232 -13.53%

9.8856 to 11.0618 2 -2.1144 to -0.9382 @ -17.62 to -7.82% ?
# Bootstrap confidence interval (1000 iterations; random number seed: 978).

Tai cac gia tri do dwoc trén may Architect 1a 5 va 12, theo m6 hinh héi quy da
dugc xiy dung & muc 2, thu dwgce do chéch twong doéi lan lwot 1a 4,35 véi 95%CI
(4,27 - 4,49) v 10,37 véi 95%CI (9,89 - 11,06).
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Theo céng bo clia nha sdn xuit Abbot
cho xét nghiém Tacrolimus trén may
Architect v&éi CV = +10%, c6 5 + 0,5
ng/mL va 12 * 1,2 ng/mL. P§ chéch
twong ddi tai cac diém quyét dinh 1am
sang va 95%CI nam ngoai gi¢i han cho
phép thudc treong hop E tai mic ndng
dd 5 ng/mL va trwdong hop D tai mic
nong do 12 ng/mL.

Tai m&c néng d6 5 ng/mL, phwong
phap do trén may Maglumi-X3 khéng
thay thé dwgc phwong phap do trén may
Architect. Tai mirc néng dé 12 ng/mL
chwa thé két ludn két quad trén may
Maglumi-X3 khéng thay thé dwoc két
qua trén may Architect. Két qua cho thay
nong do Tacrolimus do dwgc trén hai hé
théng cé twong quan tuyén tinh chit ché.
Phén tich hoéi quy Passing-Bablok khong
ghi nhén sai léch c6 dinh, nhwng ton tai
sai léch ty 1& v&i hé s6 goc < 1. Phan tich
Bland-Altman cho thdy MAGLUMI-X3 cé
xu hwéng cho két qua thip hon so véi
ARCHITECT. Tai mtrc ndng do thép
(5 ng/mL), d6 chéch vwot qua gi¢i han
chdp nhan theo Huwéng din CLSI EP0Y;
tai mirc 12 ng/mlL, do chéch gidm nhung
chwa dd co s& dé khang dinh kha ning
thay thé hoan toan.

BAN LUAN

Trong nghién ctru nay, dd twong dong
gitta hai hé thng mién dich ARCHITECT
va MAGLUMI-X3 trong dinh lwong
Tacrolimus mau toan phan dwoc danh
gia bang cac phwong phéap thong ké phu
hop theo huéng dan CLSI EP09, bao gom
hoi quy Passing-Bablok, phan tich Bland-
Altman va wéce tinh d6 chéch tai cac diém
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quyét dinh 1dm sang[1]. Két qua cho thiy
hai hé thong c6 moéi twong quan tuyén
tinh chat ché, tuy nhién ton tai sai léch hé
théng cé y nghia 1am sang, dac biét tai
vung nong do thip. St dung d6 thi
Bland-Altman cho nhin xét truc quan vé
sw chénh léch trén cac khoang do, tir do
nhén xét trwc quan c6 hay khong ton tai
mdi quan hé tuyén tinh vé sy chénh léch
két qua Tacrolimus gitra hai hé thdong.
M6 hinh hoéi quy Passing-Bablok cung
v&i hé s twong quan Spearman mac du
c6 do tin ciy kém hon md hinh hoéi quy
tuyén tinh don bién v&i hé so twong
quan Pearson, tuy nhién, trong truwdong
hop b s6 liéu phan b6 khong déu & cac
m&c néng do6 thi moé hinh hoéi quy
Passing-Bablok cho d6 tin cay cao hon.

Hé s6 twong quan Spearman dat
0,971 (p < 0,0001) cho thay két qua dinh
lwong Tacrolimus trén hai hé thdng c6
sw déng bién ro rét. Piéu nay phan anh
kha ndng hai hé thdng cting phan anh xu
hwéng thay d6i nong do thudc trong mau
nguoi bénh. Tuy nhién, twong quan cao
khong dong nghia véi kha nang thay thé
1an nhau trong thwc hanh 1am sang, dic
biét doi v&i cac xét nghiém dinh lwong
nong doé thudc cdé khoang diéu tri hep
nhu Tacrolimus [3].

Phén tich hoi quy Passing-Bablok cho
thiy khong ton tai sai léch c6 dinh gitra
hai phwong phap, thé hién qua 95%CI
cta hé s6 chdn bao gom gia tri 0. Ngwoc
lai, hé s6 goc b = 0,86 v&i 95%CI khong
bao gébm gia tri 1 cho thiy sw ton tai cia
sai léch ty lé. Sai 1éch nay phan anh xu
hwéng hé théng MAGLUMI-X3 cho két
qua thip hon so véi ARCHITECT trén
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toan bo khoang do. Pay la dang sai 1éch
c6 y nghia thuc tién, vi mic do sai léch sé
tang din theo néng d Tacrolimus, anh
huwdng truc tiép dén viéc dién giai két
qua va diéu chinh liéu diéu tri [4].

Két qua phén tich Bland-Altman cling
c6 nhan dinh trén khi cho thay d6 chéch
trung binh gitta hai phwong phap la -0,8
ng/mL, twong ng -12,0%, véi do léch
chuan twong déi 1é6n. D6 chéch 4m cho
thiy xu hwéng nhat quan trén hé thong
MAGLUMI-X3 cho két qua thip hon
ARCHITECT. Pang chu y, tai ving nong
ddo < 5 ng/mL, sy khac biét gitta hai
phwong phap khéng thé hién xu hwéng
tuyén tinh ro rang, trong khi tir mrc = 5
ng/mkL, do chéch c6 xu huwdng tang theo
nong do. biéu nay dac biét quan trong vi
vung néng dé thap la vung quyét dinh
trong theo ddéi Tacrolimus nham phong
ngtra thai ghép sém [4, 5].

Theo phan loai ctia CLSI EP09, treong
hop E 1a khi do chéch va 95%CI virot qua
gi&i han cho phép, cho thiy hai phwong
phap khéng thé st dung thay thé cho
nhau tai diém quyét dinh 1am sang; trong
khi trwedng hop D phan anh d6 chéch da
gidm nhwng chwa du co s& dé khang dinh
kha nang thay thé cho nhau hoan toan
[1]. Trong nghién ctu nay, tai mic 5
ng/mL, d6 chéch dwoc x€p vao trwong
hop E; tai mtrc 12 ng/mL, d0 chéch thudc
trweong hop D. Do d6, mac du hai hé
théng cé twong quan tot, sai léch ty 1é
van can dwoc lru y khi dién giai két qua
Tacrolimus, dic biét trong moi lién quan
gitra liéu dung va nong do thudc.

KET LUAN

ARCHITECT va MAGLUMI-X3 la hai hé
thong c6 twong quan tuyén tinh chit ché
trong dinh lwong Tacrolimus mau toan
phan. Mdc du két qua xét nghiém gitra
hai hé théng khéng twong dong nhwng
hoan toan c6 thé str dung tirng may riéng
1é dé dinh lwong Tacrolimus trong theo
doi va diéu chinh liéu Tacrolimus.
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