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SUMMARY

Cyclosporine is a potent immunosuppressant that has been widely used as a first-line therapeutic
to prevent solid organ rejection after transplantation. Monitoring Cyloclosporine concentrations
helps reduce liver and kidney toxicity and the risk of infection due to high doses of cyclosporine.
Before testing on patients, it is necessary to verify the method.

Objective: verify the use value of the Cyclosporine quantitative test method in whole blood on the
Maglumi 800 automated immunoassay system.

Subjects and methods: accuracy and precision were assessed according to CLSI EP 15-A3
guidelines. Two levels of QC material were analyzed five times per day for five days.

Results: The laboratory’s repeatability CV with QC level 1 and QC level 2 was 1.44% and 0.75%,
which was lower than the manufacturer’s published repeatability CV of 3.89% and 4.88%;
the reproducibility CVs for QC level 1 and QC level 2 of the laboratory were 4.29% and 4.68%,
respectively, and were lower than the reproducibility CVs of the manufacturer, which were 4.88%
and 4.92%. The mean values measured for both concentration levels were not statistically different
from the target concentration.

Conclusion: The study showed that the method for testing cloclosporine in whole blood on the
Maglumi 800 automated immunoassay system had acceptable accuracy and precision.
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TOM TAT
Cyclosporin (Cyclosporin A— CSA) la thuéc tic ch& mién dich diéu tri ch8ng thai ghép dau tay. Viéc
theo d6i ndng dd thudc Cyclosporin gitp giam déc tinh gan than, nguy co nhiém khuan... do sl
dung lidu cao Cyclosporin. Trude khi dua vao thuc hién xét nghiém trén bénh nhan cén phai thuc
hién xac nhan phuong phap.
Muc tiéu: xac nhan gia tri s dung ctia phuong phap dinh lugng Cyclosporin trong mau toan phan
trén hé théng may mién dich ty dong Maglumi 800. D6i tugng va phuong phép: do ding, dd chum
danh gia theo huéng dan CLSI EP 15-A3, 2 mirc vat liéu QC (quality control) phan tich 5 lan/ ngay
trong 5 ngay.
K&t qua: Hé s6 bién thién (CV) lap lai chia phong xét nghiém véi QC mirc 1 va QC mirc 2 1a 1,44% va
0,75% nhd hon gia tri CV lap lai nha san xuat cong bé 14 3,89% va 4,88%; CV tai lap ddi véi QC muic
1 va QC murc 2 clia phong xét nghiém (PXN) lan lugt 1a 4,29% va 4,68% va nho hon CV tai lap cua
nha san xuat (NSX) la 4,88% va 4,92%. Gia trj trung binh do dugc clia ca 2 mirc néng dd khong co
suw khac biét cé y nghia thong ké so vdi ndng do dich.
K&t luadn: Nghién cltu cho thay xét nghiém Cyclosporin trong mau toan phan trén hé thong may
mién dich ty déng Maglumi 800 c6 dé dung, dé chum chép nhan duogc.

Tr khéa: Cyclosporin, xac nhan phuong phap, EP15-A3.

1. DAT VAN DE

Cyclosporin & loai thuéc &c ch& mién dich cé tac
dung giam cac cytokine gay viém dudgc tiét ra tir t€ bao
lympho-T. Cyclosprin dugc FDA chép thuan sir dung trong
ghép tang dé tranh thai ghép. Cyclosporin con dugc dung
diéu trj viem khdp dang thap, viém loét da day- ta trang
nang, may day tu mién... khéng dap ung véi steroid [6].
Pay la mét trong nhitng thudc can theo déi nbng do vi
suw chong chéo gitra nong doé diéu tri va ngudng déc. Liéu
cao Cyclosporin c6 thé gay nhiéu tac dung phu nhu tang
huyét 4p, dau dau, doc tinh gan, than, tdng nguy ca nhiém
khuén... Theo déi ndng dé thudc gilip han ché céc tac
dung phu ctia thudc [5,7].

Xét nghiém Cyclosporin c6 thé thuc hién bang nhiéu
nguyén ly nhu sac khi long khéi phd hai lan (LC-MS/
MS) dugc coi la phuong phap tham chiéu, ngoai ra con
phuong phap sdc ki ldong hiéu nang cao (HPLC), mién dich
héa phat quang (CLIA), mién dich dién héa phat quang
(ECLIA)... [2, 3, 7]. Viéc lya chon phuong phap tuy thudc
vao trng phong xét nghiém. Chung to6i xem xét xét nghiém
nay trén may Maglumi 800 dat tiéu chuan CE vdi déng goi
it (50 test) pht hgp nhu cau ldm sang.

Nha san xuat da danh gia ky ludng trude khi dua moét
phuong phap vao st dung, tuy nhién & tirng phong xét
nghiém c6 rat nhiédu yéu t6 co thé tac dong, anh hudng
dén cac chi tiéu chat lugng clia phugng phap. Vi vay,
trudc khi s&r dung xét nghiém mdi, phong xét nghiém can
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xac nhan gia tri str dung ctia phuang phap dé chirng minh
phuong phap nay khi duge ap dung thuc té€ tai phong xét
nghiém co sy tuong duong vdi cac thong s6 chéat lugng
clia nha san xuat. Cé nhidu huéng dan danh gia phuong
phéap dugc chdp nhan trén thé gidgi nhu tiéu chuén cla td
chuc CLSI, ISO... Trong do, huéng dan EP15A3 clia CLSIvé
xac nhan phuong phap dugc coéng nhan va ap dung réng
rai véi md hinh thyc nghiém téi thidu (3 “5 [An x 5 ngay” dé
danh gia dé chum, doé dung cta phuong phap [4]. Hudng
dan nay giup tiét kiém thai gian, ngudn luc tai cac phong
xét nghi@m ma van dadm bao tinh tin cay.

Vivay, dé tai nay dugc thuc hién véi muc tiéu: xac nhan
gia tri s&r dung clia phuong phap xét nghiém dinh lugng
Cyclosporin trong mau toan phan trén hé théng may mién
dich ty dong Maglumi 800.

2. D61 TUONG VA PHUONG PHAP NGHIEN CUU
2.1. Chat liéu nghién ciru:

- Héa chat thuc hién: bd kit hoa chat kém chat chuan
cyclosporin ctia Snibe.

- Loai mau sirdung: Mau QC 2 mirc ndng dé khac nhau
clia nha san xuat:Mau QC muc 1: MAGLUMI CONTROL 1
LOT 05823021Q1

MauQC murc 2: MAGLUMICONTROL 2 LOT05823021Q2

Thiét bi: H& théng may mién dich ty déng Maglumi 800
mdi duge mua va da dugc chudn bdi hdng Snibe. Trang
thiét bi dugc bao tri tuédn tha theo dang quy dinh.
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Dia diém va thdi gian: Don nguyén Héa sinh- Khoa Xét
nghiém, Bénh vién Pa khoa Qudc té Vinmec Times, thang
5nam 2024.

2.2. Phwong phap nghién ctu

Nguyén ly ky thuat: xét nghiém dinh lwong Cyclosporin
mau toan phan trén may Maglumi 800 dwa trén nguyén ly
mién dich ho4 phat quang canh tranh.

2.2.1. Phuong phap nghién cuiu

Péanh gia dé6 chum va d6 dang cua xét nghiém dinh
lwgng Cyclosporin theo huéng dan EP15A3. Phan tich lap
lai 5 lan/ngay déi véi mbi mic QC trong 5 ngay lién tiép.
2.2.2. Thuc nghiém danh gia dé chum (Precision)

Bao gom: Do lap lai (Repeatability): d6 chum ngan han

Do tai lap (Reproducibility): d6 chum dai han.

Phuong phap xtr ly s liéu danh gia do chum (theo
huéng dan EP15A3) gom 4 budc

e Budc 1: Loai bo gia tri ngoai lai str dung Grubbs’ Test

Loai cac gia tri trong bd s8 lieu bang 5x5 néu ndm
ngoai gidi han

Grubb=X=*G

SD =X= 3,135*SD

Trong d6 X la gid tri trung binh, G 14 hé s6 Grubbs tra tir
bang Grubbs B4 trang 73 trong EP15A3, SD la d6 léch chuén.

¢ Budc 2: Dung bang ANOVA 1 chiéu dé tinh phuong sai
trong ngay va gilta cac ngay

Tinh t6ng binh phuong SS (Sum of squares), bac ty
do (Degrees of freedom), binh phuong clia trung binh MS
(Mean quares) gilra cac ngay chay (SS,, DF,, MS,) va gilra
cac gia tri co dugc trong ngay (SS,, DF, MS).

Tinh gia tri phuong sai gitra cac ngay Vv, va phuong sai
trong ngay V, nhu sau

GanV, =MS,;:NéuMS <MS,V, =0; NéuMS >MS,
V,=(MS -MS )/n

Vv6i n_ la trung binh s6 két qua thu dugc trong ngay
chay, § thuc nghiemnayn =5

e Budc 3: Udc tinh d6 lap lai va tai lap

Uéc tinh do lap lai

Tinh do6 léch E:hué’n trong ngay chay S_ = \/W, chuyén
sang %CV,_ =S /X

Udc tinh do tai lap

Tinh d6 léch c_huén gilra cac ngaychay S, = \/V_B, chuyén
sang %CV, =S, /X

¢ Budc 4: Danh gia két qua

+ DO chum udc tinh clia phong xét nghiém nho hon
ho&c bang dé chum clia nha san xuit cong bd thi d6 chum
clia phong xét nghiém dugc xac nhan.

+ D6 chum cua phong xét nghiém l&n hon doé chum
clia nha san xuét cong bd thi can tinh gidi han xac nhan
trén UVL (Upper verification limit).

Tinh UVL dé lap lai: Tinh DF_ =N -K, trong d6 N la téng
s6 két qua thu dudgc, k la sé ngay chay. Tra clitu hé sé F
theo df = DF_ trong bang 7 trang 29 trong EP15A3 dé tinh
UVL, = F.%CV_(NSX)

Tinh UVL dé tai lap: Tinh p = %CV,, (NSX)/%CV_(NSX)
tra ctu DF, theo p cho 5 ngay chay mau trong bang 6
trang 27 trong EP15A3 (theo p va so ngay chay). Tra clru
hé sé F theo df = DF,, trong bang 7 trang 29 trong EP15A3
dé tinh UVLW = F.%CVW (NSX)

Né&u d6 ap lai va dé tai lap ctia PXN nhd hon hoac bang
UVL thi d6 chum ctia NSX cong b6 dugc xac nhan phi hgp
Vi diéu kién ctia PXN.
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2.2.83. Thuc nghiém danh gia dé dung (Trueness)
e Budc 1: Tinh gia tri trung binh X va % do chéch bias =
|X-TV [.100%
e Budc 2: Tinh sai s8 chuén cua gia tri trung binh theo
cong thuc

s§é==
nRun

I { 3 (-nRvp I) _\}
WL~ nRep °R
Trong d6 nRun la s6 ngay chay mau, trong thuc nghiém
nay nRun=5
nRep L& s8 lan lap lai trong 1 ngay, trong thuc nghiém
nay nRep=5 SR SW
Gia tri seX phai thda man diéu kién = < seX< E

* Budc 3: Xac dinh sai s6 toan phan se_

Trong d6 se,, & sai s6 cla vat liéu phéan tich, & day la
vatlieu QC nénse_, =0, khi do se_ = seX
e Budc 4: Tinh khoang xdc nhan VI =TV £ m.sec
Trong d6 TV - Target value/ gia tri dich la gia tri Mean cla
véat liéu QC do NSX cong b6: m =t (0.9875,dfc) =t (0.9875,4)
e Budc 5: Danh gia két qua
N&u gid tri trung binh X ndm trong khoang VI, dé ding
dugc xac nhan.
2.4. Xt ly sé liéu
S dung phan mém excel 2020 dé x{r ly va phan tich
s6 liéu.
2.5. Pao dirc nghién ctru
- Nghién ctru khéng c6 su can thiép trén ngudi bénh.
- S6 liéu trong nghién ctru chi dung trong viéc xac nhan
phuong phap xét nghiém.
3. KET QUA NGHIEN cUU
Bang 1. K&t qua thuc nghiém xac nhan phuong phap do
Cyclosporin

QC mirc 1 Néng dé Cyclosporin (ng/ml)
Mean NSX: . N . R . -
125 ng/ml Lan1 |Lan2 | L4an3 | L4n4 | Lan5 X
Ngay 1 117 118 121 119 118 | 118.6
Ngay 2 129 129 127 127 131 | 128.6
Ngay 3 123 119 | 119 121 119 | 120.2
Ngay 4 126 130 130 128 129 | 128.6
Ngay 5 130 126 128 132 128 | 128.8
Téng hgp (N = 25) 124.96
QC miic 2 Néng dé Cyclosporin (ng/ml)
Mean NSX: - - - . . -
321 ng/ml Lan1 |Lan2 | Lan3 | Lan4 | Lan5 X
Ngay 1 325 321 322 317 319 | 320.8
Ngay 2 347 349 349 345 344 | 346.8
Ngay 3 327 325 326 323 323 | 324.8
Ngay 4 361 360 354 359 359 | 358.6
Ngay 5 342 345 338 339 342 | 341.2
Téng hgp (N = 25) 338.44

T4t ca dif liéu déu ndm trong gidi han Grubbs’Test (QC
murc 1 gidi han tir 109.46 — 140.96, QC murc 2 gidi han tu
293.03 -282.85) nén khong cé gia tri nao bij loai bo.
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Bang 2. Két qua phén tich phuong sai mét chiéu - ANOVA

Nguén bién thién SS DF MS
Trong ngay (Within-run) 65.2 20 3.26 (MS2)
QC | Gilra cac ngay (Between-run) | 521.76 | 4 130.44 (MS1)
muc 1 N . —
Trong phong xét nghiém
(Within-lab) 586.96 | 24
Trong ngay (Within-run) 1304 | 20 6.52 (MS))
QC | Gilra cac ngay (Between-run) | 4905.76 | 4 | 1226.44 (MS))
muc 2 N . —
Trong phong xét nghiém
(Within-lab) 5036.16 | 24

K&t quéa phan tich phuong sai mot chiéu ANOVA cho
QC murc 1 va QC murc 2 c6 MS gilra cac ngay chay (MS))
an luot & va 130.44 va 1226.44, MS gilra cac lan chay
trong ngay (MS,) lan lugt la 3.26 va 6.52.

Bang 3. K&t qua so sanh dé chum vdi céng bé clia nha

san xuéat
Gia trj trung Ds lap lai
QcC binhPXN |N| cv CV | Gigihan|Danh
(ng/ml) wdc tinh| cong bd [xac nhan| gia
Level1| 124.96 |25| 1.44 3.89 4.86 | Dat
Level2| 338.44 |25| 0.75 4.88 6.1 Dat
Gia trj trung Do tai lap
QC binhPXN |N| ¢v CV | Gidihan|Danh
(ng/ml) wdc tinh| cong bé |xac nhan| gia
Level1| 124.96 25| 4.29 5.87 7.34 | Pat
Level2| 338.44 25| 4.68 4.92 6.15 | Pat

CV lap lai ctia phong xét nghiém vé&i QC murc 1 va QC
muc 2 la 1.44% va 0.75% nho hon gia tri CV lap lai nha san
xudt cong bd la 3.89% va 4.88%; CV tai lap ddi véi QC mirc
1va QC murc 2 ctia PXN lan lugt la 4.29% va 4.68% va nho
hon CV tdi lap clia NSX 1a 4.88% va 4.92%. Do vay, khong
can st dung gidi han xac nhan UVL cho d6 chum vdi thuc
nghiém nay.

Bang 4. K&t qua xac nhan do dung xét nghiém
Cyclosporin theo EP15A3

QC mirc 1 QC mtrc 2
Sai s6 clia vat liéu phan tich se,, 0 0
Sai s toan phan se_ 2.28 7.00
Hé s6 nhan m 3.5 3.5
Khoang xac nhan (ng/ml) 117.02-132.98 | 296.52 — 345.48

Gia tri trung binh PXN (ng/ml) 124.96 338.44

Do chéch cla xét nghiém Bias 0.04 17.44
banh gia Dat Dat

Gia tri trung binh thuc nghiém dé6i véi QC muc 1 la
124.96 ng/ml ndm trong khoang xac nhan 117.02 - 132.98
ng/ml. Gia tri trung binh thuc nghiém déi véi QC muc 2 la
338.44 ng/mlndm trong khodng x4c nhan 296.52 — 345.48.

4. BAN LUAN

Hién nay, LC-MS/MS van & tiéu chudn tham chiéu cla
phuong phap xét nghiém Cyclosporin do d6 chinh xac, do
nhay va dé dac hiéu cao nhung doi hoi yéu cau trang thiét bi,
quy trinh thuc hién phuc tap, gia thanh cao [2,7]. V&i tinh hinh
thuc t& dé dép iing nhu cau thuc hién xét nghiém Cyclosporin
cho két qua nhanh chong kip thdi, s lugng chi dinh it, ching

t6i xem xét lya chon xét nghiém nay trén mdy Maglumi 800
dat tiéu chuén CE véi quy cach dong goi 50 test.

V&i cac xét nghiém da dugc cong nhan bdi FDA hay
CE..., trudc khi dua vao st dung cén xac nhan phuong
phéap. Viéc xac nhan phuong phap bao gom do dung, dé
chum, khoang tuyén tinh, khoang béo céo va cac chi sé
khac (néu can) trong d6 xac nhan dé dung, do chum la
yéu cau bat budc theo théng tu 2429 ctia bo Y t& [1].

C6 nhiéu tai lieu huéng dan xac nhan dé dung, dé chum
clia phuong phép, CLSI cling ¢6 nhiéu phién ban stra d6i cap
nhat. Huéng dan EP15-A3 thiét ké mét thuc nghiém duy nhat
dé xac nhan ca dé chum va doé dung vi vay don gian hon, tiét
kiém chi phi, th&i gian ma van dam bao dé tin cay. Nha san
xuat thuc hién thadm dinh phuong phép xét nghiém & & diéu
kién chudn hoéa do do6 cac phong xét nghiém khé xac nhan
dat. EP15-A3 dua ra chi s6 UVL da giam dugc ty lé that bai
cula thyc nghiém xac nhan phuong phap theo cong bé cua
nha san xuat do (6i tinh c& khoang 5% [4]. SI dung hudng
dan EP15-A3 4 phu hgp v6i phong xét nghiém chung téi.

CV lap lai cua phong xét nghiém véi QC muc 1 va muc
2 la 1.44% va 0.75% nho hon gia tri CV lap lai nha san xuét
cong bo la 3.89% va 4.88%; CV tai lap déi voi QC murc 1 va
murc 2 ctia PXN lan luat 1a 4.29% va 4.68% va nho hon CV tai
l&p clia NSX la 4.88% va 4.92%. Nhu vay, do chum clia xét
nghiém dugc xac nhan. Gia tri trung binh cia ca 2 mdc nong
do khong co su khac biét cé y nghia thong ké so vdi nong dé
dich do dé d6 dung clia phuong phap dugc xac nhan.

5. KET LUAN

Pac tinh d6 dung, dé chum cua phuong phap xét
nghiém Cyclosporin trong mau toan phan trén may
Maglumi 800 dugc xac nhan theo huéng dan CLSI
EP15-A3 & phu hgp véi cong b8 clia nha san xuét va co
thé 4p dung tai phong xét nghiém.
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