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DANH GIAVA SO SANH KY THUAT DPINH LUQ'NG CREATININ
HUYET TUONG BANG PHUONG PHAP ENZYM VA PHUONG PHAP
JAFFE TREN MAY HOA SINH COBAS C503

Pao Thi Quynh Ngal, Tran Thi Chi Mai'2, Lwong Hué Quyén?

TOM TAT

Muc tleu Nghién cltu nay dugc thuc hién dé
thdm dinh va so sanh ky thuét dinh Iu’dng creatinin
huyét tucng bang phuong phdp enzym va phudng
phap Jaffe trén may hoda sinh Cobas c503. Phuong
phép: Gidi han dinh lugng (LOQ), khoang tuyén tinh,
do chlnh Xac, do chum cua hai phudng phap dugc
danh gia. Do tuong dong két qua cha hai phu’dng
phdp dugc danh gid béng thuc nghiém so sanh
phucng phap sur dung 100 mau bénh pham theo
hudng dan cua CLSI. Két qua: LOQ cua phuang phap
enzym la 8,2umol/L, cla phuong phdp Jaffe la
25,8pmol/L. Phuong phap enzym tuyén tinh dén
1512pmol/L va phudng phdap Jaffe tuyén tinh dén
1487pmoI/L PO chum cla ca hai phuang phap déu
dat tiéu chun chap nhan khi so sanh vdi tiéu chudn
CLIA. DO ch|nh Xac cla ca Jhai phuong phap déu &
muc mong mudn, do thu mau QC va mau that thém
chuan nam trong g|d| han ch&p nhan tir 90- 110%. Co
méi tuong quan chdt giita hai phuong phép Vvéi r =
0,999, tuy nhién hai phuang phap khong tuong d'c“)ng,
phuong phap Jaffe cho két qua creatinin cao hon so
o] phudng phap enzym, ddc biét la & mdc nong doé
thap. Két luan: Ca hai perdng phap enzym va Jaffe
déu dap (ing dudgc yéu cau hiéu nang dé€ dua vao sl
dung thuding quy. Tuy nhién, phuong phap enzym cd
hiéu ndng tot han & nong do creatinin thap.

Tu khoa: creatinine huyét tugng, phuong phap
enzym, phuong phap Jaffe, xac nhan phuang phap, so
sanh phuang phap.
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Objectives: The aim of this study was to evaluate
and compare the analytical performance
characteristics of the Jaffe and enzymatic methods for
plasma creatinine measurement. Methods: Two
original creatinine methods, Jaffe and enzymatic, were
evaluated on Roche C503 automated analyzer via limit
of quantitation, linearity, intra-assay and inter-assay
precision, and comparability in plasma samples.
Method comparison using patient samples according to
CLSI guideline were performed on 100 plasma
samples by analyzing on the same autoanalyzer.
Results: Enzymatic method had a lower LOQ than
Jaffe method, values at 8.2 pmol/L and 25.8 pmol/L
respectively. Enzymatic method was linear up to 1512
pmol/L and Jaffe method was linear up to 1487
pmol/L. The intra-assay and inter-assay precision data
were acceptable in both methods when using CLIA
criteria. The accuracy of both methods was under
desirable level, the recovery of QC and real patient
samples was in range of 90- 110%. The high
correlations were determined between two methods (r
= 0,999). However, results of two method were not
compatible. Jaffe method gave the higher results than
enzymatic method, especially at the Ilow
concentrations. Conclusion: Both Jaffe and enzymatic
methods were found to meet the analytical
performance requirement in routine use. However,
enzymatic method was found to have better
performance in low creatinine levels.

Keywords: plasma creatinine, enzymatic method,
Jaffe method, method validation, method comparison.

I. DAT VAN PE

Bénh than man tinh la mot trong nhitng van
dé sirc khde cong dong trén toan thé gidi. Mic
loc cau than (GFR) la chi s& t6t nhat dé€ danh gia
cac chlrc nang than va xac dinh bénh thadn man
tinh [1, 2]. Po ludng GFR quan trong dé danh
gid chinh xac nguy cg bénh, diéu chinh thudc,
chan doéan va phan loai giai doan bénh than [3].
Creatinin 1a san phdm cudi cung cta qua trinh di
hoa creatin § cg. MUc do creatinin huyét tuang
la xét nghiém thudng quy dugc s dung phé
bién nhat d€ danh gid GFR va cac chlc néng
than [4]. Day la chi ddu t6t clia GFR vi bién thién



TAP CHi Y HOC VIET NAM TAP 515 - THANG 6 - SO 1 - 2022

ca thé thap, creatinin 13 chat ndi sinh, dugc loc
hoan toan qua cau than va khong bi tai hap thu
@ ong than. Co6 nhiéu phuong phap dugdc su
dung dé dinh lugng creatinin: phuong phap héa
hoc va phuang phap enzym trén may phan tich
tw dong, sic ky long hiéu ndng cao (HPLC) va
khéi ph6 pha lodng dong vi (IDMS) [5]. IDMS Ia
mét phuong phap tham chiéu dé do creatinin
nhung khong thuc té cho viéc sir dung thudng
quy. Cac phuang phap dinh lugng creatinin dugc
st dung trong cac phong xét nghiém thudng la
phuong phap hda hoc hodc phuong phap enzym
trén cac may tu dong. PhS bién nhéat 1a phuang
phap Jaffe tao phlc hgp creatinine-picrate trong
moi trudng kiém [5] Perdng phap Jaffe bi anh
erdng bai mot s6 yeu to gay nhiéu, vi vdy dugc
cai tién d& giam thi€u nhiéu bang do ddng hoc
Jaffe va phép tinh bu. Nerng viéc bu khong hoan
toan loai bé dugc sai s6 do su bién ddi cla chéat
gay nhiéu trong cdc mau bénh pham. Viéc sur
dung cac phuong phap dua trén phan (ng
enzym c6 thé cai thién dugc tinh chinh xac cla
phép do vi giam nhiéu clia cac hgp chat khong
phai creatinine, nhung chi phi cao han la mot bat
Igi ctia phugng phap enzym. Doi v8i nong do
creatinine thap c6 thé gdp & tré em [5, 6], két
qua cla creatinin huyét tugng véi phuang phap
Jaffe sé cao hon so véi phuong phdp enzym.
Phucng phap enzym rat quan trong déi véi cac
mau c6 nong do creatinin thdp hodc binh
thudng. Do dd, cac xét nghiém enzym nén dugc
uu tién trong cac quan thé cu thé nhu bénh nhi
hodc bénh nhan chay than nhan tao [5, 6].

Khoa Hoda sinh Bénh vién Nhi trung uong cé
ké hoach sir dung phucng phap enzym thay thé
phuong phap Jaffe dong hoc dang st dung dinh
lugng creatinin huyét tugng. Do vay, nghién citu
nay dudc thuc hién nhdm thdm dinh va so sanh
ky thudt dinh lugng creatinin huyét tuang bang
phugng phap enzym va Jaffe trén may hoa sinh
Cobas C503.

Il. DOI TUONG VA PHUONG PHAP NGHIEN CU'U
1. Chat liéu nghién clru. Vat liéu kiém tra

chat lugng (QC) hai mirc clia Biorad (Lyphocheck

Assayed Chemistry Control, lot 26471 va 26472)

Mau bénh pham con du sau phéan tich véi cac
muic ndng d6 creatinin khac nhau.

Mau bénh pham dudc thu thap va bao quan &
nhiét dé -20°C dén khi phan tich.

Trang thiét bi, héa chat. Mdy sinh héa tu
dong Cobas C503 clia Roche. Thudc thir CREJ2
ACN 20470 cho xét nghiém dinh lugng creatinin
bang phuong phap Jaffe dong hoc, thudc thi

CREP2 ACN 20460 cho xét nghiém dinh lugng
creatinine huyét tugng bang phuong phap
enzym dung trén mdy Cobas C503. Chuan
creatinin dung trén may Cobas C503 la Cfas lot
391514. Nudc mudbi NaCl 0.9%. Theo cong bo
cla nha san xudt, ca hai phuang phap déu dugc
chuén hda theo ID/MS.

2. Phuong phap

Thuc nghiém danh gia hiéu nang ky
thuat caa phuong phap

Gidi han dinh lugng. S dung dung dich
chudn creatinin pha lodng thanh cac ndng dé
thdp. LOQ dudc xac dinh la mau cé noéng do
creatinin thap nhat ma CV tinh dugc xap xi 20%.

P06 chum. SI dung mau QC hai mc nong do
QC1, QC2 va mau tron tUr mau bénh phadm. Do
13p lai dugc danh gid bang chay ldp lai 20 lan
trong ngay, do tai Iap dugc danh gia bang chay
lap lai trong 20 ngay. Tinh gia tri trung binh, SD,
CV tai moi nong do.

PO chinh xac. D0 chinh xac cua perdng
phap dudc xac dinh bang d6 thu héi cia mau QC
murc 1, 2 va do thu hdi ctia mau bénh nhan thém
chuan. .

Khoang tuyén tinh. Lua chon 1 mau bénh
phém cd ndng dd gan gidi han dudi clia khoang
tuyén tinh (maul), 1 mau co n6ng d6é gan gidi
han trén cta khoang tuyen tinh (mau 5). Sau do
tron hai mau trén theo cac ti 1é khac nhau dé
tao: mau 2 gébm 3 phan maulval phan mau 5;
mau 3 gom 1 phan maulval phan mau 5; mau
4 géom 1 phan mau 1 va 3 phan mau 5. M&i mau
chay l3p lai 3 [an trong mé phan tich.

Thu'c nghiém so sanh phucong phap.
Chon 100 mau huyét tuang cé ndng do creatinin
c6 nong do trai khap khoang~ do. Tién hanh dinh
lugng creatinin trong cdc mau bénh phdm dong
thdi trén mdy Cobas C503 bang perdng phap
enzym va phugdng phap Jaffe. Moi ngay phan tich
20 mau, trong thdi gian la 5 ngay. Khoang thdi
gian phan tich 1 mau trén hai may la trong vong
2 gid.

Phan tich théng ké. S6 liéu dugc x(r ly bang
phan mén Excel va Method validator cta Philip
Marquez.

3. Pao dirc nghlen clru. Nghlen cu s
dung mau QC va cac mau bénh pham thira hay
bo sau xét nghiém. Khoéng st dung thong tin
bénh nhan.

INl. KET QUA NGHIEN cUU

LOQ cua phuong phap enzym la 8,2 ymol/L,
phuong phap Jaffe la 25,8 umol/L dudc xac dinh
tai mau ma viéc do 13p lai co CV xap xi 20%.
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Bang 1. D6 chum cua hai phuong phap s’ dung miu QC

P06 chum Do lap lai Do tai lap
Mau QC1 QC2 QC1 QC2
Phugng phap Enzym Jaffe Enzym Jaffe | Enzym | Jaffe | Enzym | Jaffe
Trung binh (umol/L) 158,6 179,4 460,2 444,9 | 1595 | 176,8 | 462,4 | 447,2
SD (umol/L) 1,2 2,1 2,2 3,3 1,6 2,9 2,8 7,2
CV (%) 0,74 1,15 0,46 0,73 0,97 1,61 0,61 1,6

Nhan xét: D6 tai lap va do 13p lai clia ca hai phuang phap trén mau QC déu tuang tu véi cong bo
clia nha san xuét [7, 8]. Tiéu chun sai s& tdng cho phép vdi xét nghiém dinh lugng creatinine huyét
tuong clia CLIA 1a 15% [9], tiéu chudn dua trén bién thién sinh hoc mc mong mudn Ia 8.87% [10].
DO 13p lai nhd han 25% va db tai 1&p nhd hon 33% sai s6 tong cho phép theo ca hai tiéu chuén nay.
Tuy nhién, d6 chum cua phufdng phap enzym tot han phu’dng phap Jaffe & ca hai mic QC.

Bang 2. Bé chum cua hai phuong phap su’ dung mau bénh phdm

Po lap lai PO tai lap

Phuong

phap Enzym Jaffe Enzym Jaffe

Mau bénh

oham 1 2 3 1 2 3 1 2 3 1 2 3
T(rﬂggoI?Bh 48,9 |262,8| 1109,9 | 55,2 | 262,1 | 1068,3 | 50,9 | 260,5 | 1086,9 | 55,8 | 258 [1052,6
SD (umol/L)| 0,9 | 1,6 35 1,2 | 33 7,9 1,5 ] 39 164 | 1,8 | 53| 19,7

CV(%) [1,97]062]| 032 |228] 1,28 | 0,74 |29 ]| 1,5 1,51 |3,38]2,07] 1,88

Nhan xét: o lap lai va do tai Iap cla ca hai phu’dng phap trén mau bénh pham déu chap nhan
dudc khi so sanh véi tiéu chuén sai s& tdng cho phép clia CLIA [9]. P téi Iap cia mau bénh phadm &
mUc nong dd thap 1a 3,38%, cao hon mdc chdp nhan la 2,98% theo tiéu chuén bién thién sinh hoc
muc mong muon [10]. Nhin chung, phudgng phap enzym cé d6 chum t6t han phuong phap Jaffe & ca
ba mirc néng do.

QC 1 Creatinin- Enzym( umol/L) QC 2 Creatinin- Enzym(umol/L)
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Hinh 1. B3 thu héi mdu QC bang phzra’ng phap enzym va phuong phap Jaffe
Nhan xét: K&t qua phan tich cho thdy néng do creatinin do dugc trong hai mau QC déu nam
trong khodng giGi han cho phép véi ca hai phuong phap. D6 thu hoi ciia phucng phap Jaffe ciia mirc
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QC1 va QC2 [an lugt la 98,2% va 96,4%. D6 thu hdi clia phuagng phap enzym cla mic QC1 va QC2

[an lugt 1a 94,9% va 97,1%._

Bang 3. Pé thu héi mau thém chuén bang phuong phap enzym

N6ng d6 chudn Creatinine thém vao (umol/L) 336
N6ng do Creatinine trung binh do dugc trong mau khéng thém chuan (n = 20) (umol/L)| 381.1
N6ng d6 Creatinine trung binh do dudgc trong mau thém chuén (n = 20) (umol/L) 375.4
D0 thu hoi trung binh (%) 99.68%
Tiéu chudn ch3p nhan (%) 90%-110%

Nhén xét: D6 thu hdi mau that thém chuén la 99.68%, nam trong gidi han chdp nhan tir 90-

110%

Creatinin - Enzym y = 0.978x + 4.39
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Hinh 2. D6 thi biéu die”n‘ két qua danh gia khodng tuyén tinh cua dinh luong Creatinin
bang phuong phap enzym (A) va Jaffe (B)
Nhén xét: Phuang phap enzym tuyén tinh dén 1512 pmol/L va phuang phap Jaffe tuyén tinh dén

1487 pmol/L.

Hinh 3. Biéu dé Passing- Bablock so sanh
két qua dinh luong creatinin bang phuong
phap enzym va phuong phap Jaffe trén
may Cobas c503

Nhan xét: Phuang trinh tudng quan gilra
phuong phap enzym va phuong phap Jaffe la y
= 0.977x + 7.71. Hé s6 tuang quan r = 0.999,
95% khoang tin cay cia hé s6 goc la 0.971-
0.984, 95% khoang tin cdy cua giao diém truc
tung la 5.75-8.90.

IV. BAN LUAN

NoOng do creatinin trong huyét tuang dugc sir
dung dé xac dinh mic loc cdu thdn 13 ly tudng
vé chi phi, tinh thudn tién cling nhu an toan. Véi
viéc sif dung mic loc cau than udc tinh ngay
cang tang, viéc dat cau hoi vé cac phuong phap
phan tich creatinin dugc dat ra [6]. Phan (ng
Jaffe la phuong phap dinh lugng creatinine dugc
st dung thudng xuyén nhat trong cac phong xét

nghiém, nhung phuong phap nay bi anh hudng
bdi mot s6 chat sinh mau khéng phai creatinin.
Phuagng phap thudng quy phan tich creatinine
khac la phuong phap enzym. Tuy nhién, phuang
phdp enzym c6 han ché la gid thanh cao hon so
vGi phuang phap Jaffe. Trong nghién cltu nay,
ching t6i da danh gid hiéu ndng va so sanh ky
thudt dinh lugng creatinin huyét tuong bdng
phuang phap enzym va Jaffe trén may hoa sinh
tu dong Cobas C503.

Trong nghién cu nay, LOQ clia phucng phap
enzym dugc xac dinh la 8,2 pmol/L, céng bd cua
nha san xuat la 10 pmol/L, gan vé&i cong bo cla
nha san xuat [7]. Tuy nhién LOQ cla phuong
phap Jaffe trong nghién cifu nay la 25,8 umol/L,
cao hon cong bo clia nha san xuat (LOQ nha san
xudt la 15 pmol/L) [8]. Diéu nay cho thay do lap
cla phuang phap Jaffe khong t6t & cac mic nong
do thap gan gidi han dinh lugng. Han ché nay can
dugc danh gia ky ludng khi ap dung phucng phap
Jaffe dong hoc trén bénh nhi vi ndng do6 creatinin
thdp & mét s6 nhom tudi, viéc do Iudng khong
chinh xac & cadc mirc ndng do thap co thé dan dén
danh gia khong dung vé chirc nang than & bénh
nhi trong cac nhém tudi nho.

D0 chum cua hai phugng phap déu chap
nhan dugc khi so sanh vdi tiéu chuén sai s6 tong
cho phép cta CLIA (bang 1 va 2). Tuy nhién, do
chum phuaong phap enzym tét han phuong phap
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Jaffe G ca hai mdc QC va ba mitc nong do cua
mau bénh pham. DO tai 1&p str dung mau QC vdi
phuong phap enzym cé CV I8n nhat la 0,97%,
v@i phuang phap Jaffe cd CV I6n nhat la 1,61%.
Khi sif dung mau bénh pham danh gia do tai lap,
phugng phap enzym cé CV I8n nhat la 2,96%
trong khi phugng phap Jaffe CV Ién nh§t la
3,38%. Bién thién sinh hoc ca thé cla creatinine
la 5,95%, tiéu chudn chdp nhan cia dd chum
mc mong mudn dua trén bién thién sinh hoc la
2,98%. Nhu vy, khi st dung tiéu chuén nay thi
do tai Iap cua phuong phap Jaffe khéng dat dudc
68 mic néng do thap vGi mau bénh pham (bang
2). Nghién cru clia Kum va cong su danh gia va
so sanh phudng phap enzym va phuong phap
Jaffe trén may Abbott cho thdy do chum cua ca
hai déu chdp nhan dugc khi st dung tiéu chun
bién thién sinh hoc; tuy nhién xu hudng cling
tuong tu nghién clru nay: phudng phap enzym
c6 dd chum t6t hon phuong phap Jaffe [12].

DO chinh xac cla ca hai perdng phap dugc
danh gia bang d6 thu hdi cia mau QC va mau
that thém chuan. Két qua cho thdy do chinh xac
chap nhan dugc thé hién qua dd thu hdi mau QC
ca hai mirc va mau that thém mau chudn cla ca
hai phugng phap déu ndm trong khoang 90-
110% (bang 3 va hinh 1),

Khoang tuyen tinh dugc danh gia bang cach
su dung mau bénh pham m(c néng d6é cao pha
vGi mau bénh pham nong do thap vdi cac ty 1€
khac nhau. K&t qua cho thdy phudng phap
enzym tuyén tinh dén 1512 pmol/L va phuadng
phap Jaffe tuyén tinh dén 1487 pmol/L (hinh 2).
Theo cong bd cla nha san xuat, phuong phao
enzym tuyén tinh dén 2700 pmol/L [7], phuang
phap Jaffe tuyén tinh dén 2200 pmol/L [8]. Han
ché cta nghién clu nay la khéng cé cac mau
bénh phdm c6 ndng dd cao tucng tu' nhu cdng
b6 cla nha san xuat, do vay khoang tuyén tinh
chua dugc danh gia day da nhu cong bé cla nha
san xuat.

Su’ khac biét gilra két qua cla phuang phap
enzym va phuadng phép Jaffe trén may Cobas
C503 dugc thuc hién bang so sanh két qua cla
100 mau bénh phdm c6 ndng dd trai dai khap
khoang do. Hai phuang phap ¢ mdi tuong quan
chat vGi hé s6 tuong la r=0,999 (hinh 3). Tuy
nhién, hai phuang phap khoéng tuong déng: 95%
khoang tin cdy cla hé s6 goc la 0,971-0,984
khong bao ham 1, 95% khoang tin cay cla giao
diém truc tung 1a 5,75-8,90 khdng bao ham 0
(hinh 3). Phugng phap Jaffe cd xu hudng cho két
qua cao hon phugng phap enzym & mifc nong
do6 thap. Két qua so sanh nay cho thay phong xét
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nghiém chi c6 thé sir dung mét trong 2 phudng
phap khi thuc hién xét nghiém creatinin cho
ngudi bénh, dac biét la trong theo dbdi nong do
creatinine trén cung bénh nhan. Han ché cua
nghién cru nay la khéng danh gia anh hudéng
clla cac yéu t6 nhieu dén két qua cha hai
phuang phap.

V. KET LUAN

Khi st dung tiéu chuén sai s6 tdng clia CLIA,
hiéu nang clia ca hai phugng phap enzym va
phuagng phap Jaffe dinh lugng creatinin huyét
tuong trén may Cobas ¢503 déu cd thé chap
nhan dudc dé st dung trong thuc hanh thudng
quy, tuy nhién phuong phap enzym coé gidi han
dinh lugng thdp hon va d6 chum tét haon, dac
biét Ia 8 mic ndng d6 thap. Hai phuong phap
khdng tuong ddng nén khdng thé st dung déng
thdi. Phong xét nghiém cé thé Iva chon st dung
mot trong hai phuong phap tuy theo tinh hinh
thuc té.
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