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NG DUNG CUA BIEN THIEN SINH HOC
TRONG PHONG XET NGHIEM Y KHOA

TOM TAT

Bién thién sinh hoc bao gom bién thlen ca thé
(Intra-individual coefficient of variation) va bién thién
quan thé (Inter- individual coefficient of variation). Bién
thién sinh hoc c6 nhiéu Lrng dung trong thuc hanh xét
nghiém y khoa. Bién thién sinh hoc dugc st dung dé
thiét Iap tiéu chuan chat lugng cho cac xét nghlem
Khai niém gia tri thay ddi tham chleu (RCV) dua trén
bién th|en phan tich va bién thién ca the dugc du‘a ra
nhdm xac dinh xem su’ khac biét gll.ra céc két qua lién
t|ep cla mot chat phan tich trén mot bénh nhan cd thé
co y nghia lam sang hay khong Day la mét cach t|ep
can khoa hoc han cho V|ec danh gla nerng thay déi cd
y nghla lam sang g|Lra cac két qua xét nghlem I|en t|ep
ma trudc day cac bac 5| chd yéu dva vao truc giac va
kinh nghlem Chi s8 ca thé (Index of Ind|V|duaI|ty) SO
sanh sy blen thién sinh hoc ca the va sy bién thlen
sinh hoc quan thé, gilp danh gia tinh eru dung cla
khoang tham chleu Khoang tham chiéu ca thé co thé
dugc tinh toan bang cach sur dung udc t|nh bién thién
sinh hoc, bién thién ky thuat va két qua xet nghlem
trudc do thu dudc 3 trang thai 6n dinh cla ca thé.

T khoa' Bién th|en sinh hoc ca thé, bién thlen
sinh hoc quan thé, g|a tri thay do6i tham ch|eu chi s6
ca thé, tiéu chuén chat lugng ky thuat

SUMMARY
APPLICATION OF BIOLOGICAL VARIATION

IN MEDICAL LABORATORY PRACTICE

Categories of biological variation include
intraindividual variation and interindividual variation.
Biological variability is not only fundamental in the
interpretation of test results, but also influences
clinical decisions. Biological variability is used to set
laboratory analytical goals. The concept of reference
change value (RCV) based on analytical and individual
variations is developed to determine whether a
difference between consecutive results of one analyte
in a patient might have clinical significance. The
concept introduces a scientific approach to an area
where clinicians have largely relied on their intuition
and experience. Index of individuality (II) allows a
comparison of intraindividual biological variation to
interindividual variation, so it helps to assess the utility
of conventional reference values. Personalized
reference intervals can be calculated using estimates
of biological and analytical variation and previous test
results obtained in s steady-state situation.
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I. DAT VAN DE

Cac két qua xét nghiém mau bi anh hudng
bGi nhiéu yéu t6 nhu bién thién sinh hoc, tinh
trang bénh ly va cac sai so trudc, trong va sau
xét nghiém [1].Vi vdy dé€ danh gid chinh xac mét
su thay ddi theo chiu doc cac két qua xét
nghiém thu dugc cla bénh nhan, ngoai cac yéu
t6 dam bao chat lugng xét nghiém thi can phai
xem xét bién thién ca thé va bién thién quan thé.
D{r liéu dinh lugng cac thanh phan cta bién thién
sinh hoc (Biological variation -BV) dugc s dung
cho nhiéu muc dich khac nhau, bao gébm: Panh
gid mirc dd quan trong cla su thay ddi gilia cac
két qua xét nghiém lién ti€p cla moét ca thé
théng qua viéc tinh todn gid tri thay ddi tham
chiéu (Reference change value -RCV), xac dinh
muc do phu hgp cla cac khoang tham chiéu, va
két hap vdi cac dit liéu vé bién thién phan tich dé
xay dung céc tiéu chun ky thuat cho phong xét
nghiém [2]. Trén lam sang, cac thong tin vé bién
thién sinh hoc Ia nén tang quan trong dé giai
thich cac két qua xét nghiém va gilp cac bac sy
nang cao kha nang phat hién chinh xac nhiing
thay d6i quan trong vé tinh trang ctia bénh nhan
thong qua cac két qua xét nghiém [3].

Il. KET QUA

2.1. Bién thién sinh hoc. Bién thién sinh
hoc bao gom bién thién ca thé (Intra-individual
coefficient of variation - CVi) va bién thién quan
thé (Inter-individual coefficient of variation -
CVe) [1]. Cac bién ddi gay ra bdi cac su khac
nhau vé trang thai can bdng trong cing mot ca
thé dudc goi la bién thién sinh hoc ca thé, trong
khi cac bién ddi gay ra bdi su’ khac nhau vé trang
thai can bang gilta cac ca thé khac nhau dugc
goi la bién thién sinh hoc quan thé [1]. Vi du
ndng do creatinin mau do dudc cla mét ca thé
thay d6i gitta cac lan xét nghiém khac nhau goi
la bién thién sinh hoc ca thé, su’ khac nhau vé
nong dd creatinin gitta cac ca thé goi la bién
thién sinh hoc quan thé.

Bién thién ca thé cé su khac nhau rét I6n
gilta cac chat phan tich, tham chi d6i vdi nhiing
chat thudéc cung nhém hda sinh (vi du nhu
cholesterol toan phan 6,1%, triglycerid la 22,6%,
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HDL-C la 7,4%, va LDL-C la 9,5%) [4]. Nhiéu
nghién clu da chi ra rang bién thién sinh hoc ca
thé khong thay déi theo thdi gian va khdng c6 su
khac biét dang k€ gilta nam va nit [5]. D&i véi
nhitng xét nghiém bi anh hudng bdi noi tiét thi
su' bién thién cd xu hudng it han nhimng xét
nghiém khong dugc diéu chinh bdi ndi tiét, dac
biét nhitng xét nghiém bi anh hudng bdi ché do
an cd su bién thién rat I6n [4]. DGi véi hau hét
céc chat phan tich, bién thién sinh hoc ca thé &
cac doi tugng khoe manh va trén bénh nhan la
khong cd su khac biét, trlr mot s6 trudng hgp
dac biét nhu: AFP trong bénh ly gan, ALP trong
bénh Paget, CA125 trong ung thu budng trirng,
CA153 trong ung thu vi, CEA trong ung thu dai
truc trang, creatinin trong bénh than hodc sau
ghép than, HbA1C, lipoprotein va albumin nudc
ti€u budi sdng sdm trong bénh dai thdo dudng
[6]. Vi vy c6 thé sir dung dif liéu bién thién sinh
hoc ca thé thu dudgc tir nghién clu trén nhitng
ddi tugng khoe manh lam co s dé giai thich
nhirng tinh huong ldm sang lién quan dén su
thay d6i két qua trén bénh nhan.
2.2. Ung dung cua bién thién sinh hoc

2.2.1. Panh gid y nghia cuda su’ thay déi

gitta cac két qua xét nghiém. Harris va
Yasaka da dua ra khai niém Reference change
values (RCV) d€ xac dinh xem su khac biét giira
cac két qua lién ti€p cla mot chat phan tich trén
mot bénh nhan cd thé cd y nghia Idm sang hay
khong [7]. RCV con dudc goi la su khac biét co
tinh quyét dinh (critical difference) la gia tri phai
vugt qua khi mét su' thay d6i gitta cac két qua
xét nghiém lién ti€p dugc xem la cé y nghia
thong ké v8i mot xac suat dugc dinh trudc [4].
Khai niém nay da dua ra mot cach ti€p can khoa
hoc han cho viéc danh giad nhitng thay déi co y
nghia lam sang giifa cac két qua xét nghiém lién
ti€p ma trudc day cac bac si chu yéu dua vao
truc giac va kinh nghiém. Fraser va cong su cling
da chi ra rang cac khac biét cd tinh quyét dinh
(RCV) dugc tinh todn mot cach hé théng cho
nhiéu chat phan tich c¢6 xu hudng nhé hon cac
gia dinh vé su thay déi ¢ y nghia 1dm sang cla
cac bac si [5].

Két qua xét nghiém cla bat ky chat phan
tich nao déu bi anh hudng bdi: bién thién trudc
phan tich (CVp), trong phan tich (CVa) va bién
thién sinh hoc ca thé CVi) [1]. Vi vdy ta cd thé
tinh tdng bién thién cho mot xét nghiém (CVT)
la: CVr= (CV%+CV2a+ CV%)1/2

Néu nhu nerng diéu kién vé chuan bi bénh
nhan, 1du mau va x{r ly mau dugc chuin héa thi
bién thlen truGc xét nghiém la rat nhé va tong
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bién thién s& dugc tinh bdng tdng bién thién ca
thé va bién thién trong phén tich:

CVr= (CV2a+ CV%)1/2

Khi danh gia su thay déi két qua xét nghiém
lién ti€p clla mdt ca nhan, mét su thay déi dugc
xem la co y nghia ldam sang khi né vugt qua gia
tri RCV dugc tinh theo cong thirc:

RCV = 212 x Z x (CV2a+ CV)12

trong do. Z = Z- score (dugc goi la db léch
chuén binh thudng),thay déi tuy xac sudt mong
muon clia mot kha ndng nao do[1].

Trén thuc t€ Z- score = 1,96 ap dung vdi
Xac sudt 95% hodc Z- score = 2,58 vGi xac suat
99% dé RCV ¢b y nghia. Xac sudt cang cao dudc
st dung thi khd ndng tat ca cac thay déi dugc
phat hién s& cang la cac thay ddi thuc su' [4].

RCV c6 thé tinh todn don gian vi tat ca cac
phbng xét nghiém déu biét rd su khoéng chinh
Xac cua ting perdng phap phan tich thong qua
cac dir liu ndi kiém va dir liéu bién thién sinh
hoc ca thé cd san cho nhiéu chéat [8]. Hon nira
dir liéu vé bién thién sinh hoc ca thé (CVi) gan
nhu khdng thay ddi theo thdi gian, dia ly va tinh
trang stic khoe nén cé thé dugc dp dung & tat ca
cac phong xét nghiém & moi noi ma khéng bi
han ché nhu viéc st dung cac khoang tham
chiéu dua vao quan thé [6],[8].

2.2.2. banh gia tinh hiu dung cua cac
khoang tham chiéu. D& hd trg cho viéc chan
dodn va theo doi tinh trang bénh nhéan, cach tot
nhat la 18y khoang gia tri ctia mot ngch‘Si khi khoe
manh lam gia tri tham chiéu cho chinh ca thé dé
khi 6m, nhung diéu do la khéng thuc té. Khoang
tham chleu thong thu‘dng dudc xay dung tu
nhiéu ca thé, dugc st dung nhu hudng dan dé
xac dinh mot k&t qua cu thé 13 bat thudng hay
binh thudng [9]. Tuy nhién trong trudng hgp
chét phan tich c6 bién thién ca thé rat nhd, ma
sy bién thién quan thé lai rat 13n, viéc ching ta
hoan toan dua vao khoang tham chiéu thong
thuding c6 thé dan dén nhu’ng sai sot trong chan
dodn va diéu tri [1]. Vi vay viéc danh gia tinh
hitu ich cla cac khoang tham chiéu la thuc su
can thiét.

Chi s6 ca thé II (Index of Individuality) cho
phép so sanh sy bién thién sinh hoc trong ca thé
va su bién thién sinh hoc quan thé theo cong
thirc sau [1]:

IT = CV1/CVe

CV1: Bién thién trong ca thé

CVe: Bién thién quan thé

Chi s6 ca thé thap nghia la chat phan tich c6
tinh ¢ thé va chi s6 ca thé cao thi chat phéan tich
it co tinh ca thé, vi du II cta creatinin la 0,03,
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sat la 1,4. Harris da chfng minh rang khi chi s6
ca thé thdp (II< 0,6), gia tri bat ky cia mot ca
nhan riéng lé chi la mét phan nhd cua khoang
tham chiéu, gia tri tham chi€u thong thudng Itc
nay sé ¢4 it gid tri va cd thé Iam lac huéng chan
dodn. Ngugc lai khi chi s6 ca thé cao (11> 1,4)
cac gia tri tr mét ca nhan sé bao gém phan Ién
su’ phan bd clia khoang tham chiéu va nhu vay
khoang tham chiéu s& thich hogp dé sir dung dé
dua ra cac quyét dinh lam sang.

Bién thién nho trong két qua cla mc}t chat
phan tich trong mot ca thé (CVi nho) co ngh|a la
ca thé do co thé ¢b nhu’ng thay doi dang ké cd y
nghia ld&m sang nhung cac gid tri van nam trong
dai tham chi€u binh thuGng. V& mat ly thuyét,
nhitng chat phén tich nhu vdy it s dung dé
chén doan 1dm sang cho du nhitng thay déi dé
bdo hiéu sy bat thudng, nhung sé la phu hgp
han cho muc dich theo doi bénh hodc theo doi
dap Ung diéu tri, khi ma su khac biét gilra cac
[4n do lién ti€p dugc sir dung dé xac dinh mot su
thay ddi tinh trang cta bénh nhan [4].

2.2.3. Thiét I3p cac tiéu chuan ky thuit

Céc tiéu chuan ky thudt dua trén cac thanh
phan bién ddi sinh hoc ca thé va quan thé d3
dugc cac nhom chuyén gia khac nhau nhu Fraser
(2001), Cotlove va cdng su’ (1970) dé xudt rang
mot tiéu chuan chat lugng mong mudn dugc
biéu dién bang hé s6 bién thién phan tich cho
cac xét nghiém phai bang hodc it hon mot nira
hé s§ bién thién sinh hoc trong c& thé
(CVa<0.5CV1)[4]. Tuy nhién, déi véi tat ca cac
chat phén tich vdi cac ky thuat hién c6 khéng thé
de dang dat dugc muc tiéu phan tich nay, Fraser
va cong su (1997) dé xudt mot tiéu chudn ky
thuat toi thiéu dudc biéu dién b&ng hé s§ bién
thién phan tich( CVA)<0 75CVi. DGi vdi cac xét
nghiém dé dang dap u’ng dugc cac tiéu chuan
mong mudn, cac tac gia cling dé xuét tiéu chuin
ky thuat t8i vu dudc thé hién bang hé s6 bién
thién phan tich (CVa)<0.25CV:[10].

Tuong tu, tiéu chudn ky thudt cua dd léch
phan tich (Analytical bias) & muc mong muon la
<0,25 x (CVr? + CVe?) 2, BGi véi cac xét nghiém
dé dang dap Ung dudc cac tiéu chudn mong
muon thi d0 léch téi uvu dudc xac dinh <0,125 x
(CV2 + CV&?) 12, DY 1&ch t8i thiéu <0,375 x (cvr?
+ CV@?) * dugc st dung cho cac xét nghlem ma
phuang phap va cong nghé hién tai van khé dé
dat dugc cac tiéu chudn mong mudn [10].

Sai s6 toan bd (Total error -TE) la téng cua
dd khong chinh xac va do léch. Nhu vay sai sO
toan b6 cho phép & milc mong mudn
(allowableTE) la 1,65 x (0,25 x CVi) + 0,125 x

(CVr2 + CVe?) ™. Trong do hé sb 1,65 tuang Uing
v@i mic bao pht 90% cac két qua loai trir cac
gia tri trong 5% cao nhat va thap nhat. Cac tiéu
chuén sai s6 toan bd t6i uu va téi thiéu lan lugt
dugc xac dinh bgi: TEa mic t6i uu la 1,65 x
(0,25 x CVi) + 0,125 x (CVr® + CVe?) " va TEa
muc t6i thi€u la 1,65 x (0,75 x CVi) + 0,375 x
(CVe2 + CVe?) 172,

2.2.4. Udc tinh khoang tham chiéu cd
thé. Khai niém y hoc ca nhan hda da nhén dugc
su’ quan tam rong rai trong thap ky qua. Doi vdi
nhiéu xét nghiém, cac bac si phu thudc vao
khoang tham chiéu dua trén quan thé khi danh
gia két qua xét nghiém. Su san cd cla cac khoang
tham chiéu cd thé (personallzed reference
intervals- erI) co the cung cap mét phuang tién
dé cai thién viéc dién giai cac két qua xét ngh|em
cho mét ca nhan. Khoang tham chiéu ca thé cd
thé dugc tinh todn bang cach s dung udc tinh
bién thién sinh hoc, bién thién ky thuat va két qua
xét nghiém trudc d6 thu dugc & trang thai on
dinh cta ca thé [11]. Khoang tham chiéu ca thé
cung cap cho cac bac si cd hdi dé cai thién viéc
phan tich, dién gidi két qua xét nghlem cla ca
nhan, tuy nhién nhiéu nghién clru can trién khai
d& danh gia liéu viéc sir dung prRI ¢ mang lai
hiéu qua lam sang tot han khéng [11].

II. KET LUAN

Bién thién sinh hoc bao gom bién thién ca
thé (Intra-individual coefficient of variation) va
bién thién quan thé (Inter-individual coefficient
of variation). Bi€n thién sinh hoc c6 nhiéu (ng
dung trong thuc hanh xét nghiém y khoa. Bién
thién sinh hoc dugc sir dung dé€ thiét 1ap tiéu
chuan chét lugng cho cac xét nghiém. Khai niém
giad tri thay d6i tham chiéu (RCV) dua trén bién
thién phén tich va bién thién ca thé dugc dua ra
nhdam xac dinh xem su khac biét gilta cac két
qua lién ti€p cla mot chat phan tich trén mot
bénh nhan c6 thé cd y nghia 1dm sang hay
khdng. Chi s6 ca thé (Index of Individuality) cho
phép so sanh su bién thién sinh hoc ca thé va su
bién thién sinh hoc quan thé, gilp danh gia tinh
hitu dung cua khoang tham chi€u. Khoang tham
chiéu cé thé cé thé dudc tinh todn bang cach sur
dung udc tinh bién thién sinh hoc, bién thién ky
thuat va két qua xét nghiém trudc do thu dugc &
trang thai &n dinh clia ca thé.
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XAC PINH GIA TRI TRUNG VI CUA MOT SO CHi SO HOA SINH
TRONG SANG LOC TRU'O'C SINH (B-HCG TU DO, PAPP-A, NT)

Ta Vin Thao'?2, Nguyén Thi Nhw Quynh!,

Nguyén Thi Mai Hwong®, Dwong Thi Thuy Trang!

TOM TAT

Di tit bdm sinh (DTBS) Ia mot trong nhiing bat
terdng hay gap @ thai nhi va tré sd sinh. C6 nhiéu
nguyen nhan gay ra di tit bdm sinh, trong ¢ do di tat do
roi loan vat chat di truyen o] cap do nhlem sic thé
(NST) c6 thé gay hau qua ndng né 34, Pé chan doan
cac bat thudng vé NST, trudc khi thL_rc hién cac ky
thuat xam lan, cac phéng xét nghiém thudng chi dinh
cac xét nghiém sang loc nhu double test & thai ky I
hodc triple test & thai ky II. DGi vGi xét nghiém double
test, cac két qua dinh lugng B-HCG va PAPP-A mau,
két hgp vdi két qua siéu am thai nhu khoang sang sau
gay (NT), chiéu da| dau mong (CRL),... do dugc se
chuyen sang b0| s6 trung vi MoM theo tuan thai cua
quan thé, tur g|a tri MoM tinh nguy co mac bénh cla
tUng thai theo ty 1€ xac suat co the gap Tuy nhién g|a
tri nay co thé thay ddi theo cac yeu to dac trung cla
tirng quan the 7. Mot s6 nghién cUu gan day da chira
sy sai khac cua g|a tri trung vi quan thé ngh|en ctru
vGi cac gid tri cd san cla phan mém, tur day glup cai
thién do dang va do tin cay cua cac gia tri sang loc.
Do do chung t6i lam ngh|en ctu nay dé€ xac lap g|a tri
trung vi MoM clia mot s6 chi s6 hda sinh trong sang
loc trude sinh (B-HCG, PAPP-A va NT). Chung toi ti€n
hanh khao sat trén 1265 thai phu dugc lam xét
nghiém double test cé tuan thai tuong ng tir 11 tuan
dén 13 tuan 6 ngay. Két qua cho thay, cd su sai khac
gilra gia tri trung vi B-HCG, PAPP-A, NT trong nghién
clru cua chdng toi va gia tri trung vi dang dugc dung
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trén cac phan mém, gia tri cu thé dugc thé hién trong
noi dung bai. Gia tr| trung vi MoM sau khi dudc thiét
lap cd thé (ng dung cho viéc sang loc tru‘dc sinh &
nhifng thai phu ngudi Viét Nam véi hiéu qua tét hon.

Tu khoa: double test, gia tri trung vi, sang loc
trudc sinh, khodng sang sau gay, protein huyét tuang
lién quan dén thai ky

SUMMARY
DETERMINATION OF THE MEDIUM VALUE

OF SOME CHEMICAL INDICATORS IN

SCREENING PRIVATE
(FREE B-HCG, PAPP-A, NT)

Congenital anomaly are one of the most common
abnormalities in fetuses and newborns. There are
many causes of congenital anomaly, of which genetic
disorders at the chromosomal level have the most
severe consequences. To diagnose chromosomal
abnormalities, before conducting invasive pregnancy
tests, laboratories are assigned double test in
pregnancy I or triple test in pregnancy II. For the dual
trial, the quantitative results of B-HCG and blood
PAPP-A, combined with ultrasound results such as
nuchal translucency (NT), rumpback length (CRL) will
be converted to the multiple center MoM in the week
of the clothes, calculating the risk value of disease for
each fetus according to the possible rate of
determination. This value is subject to change in the
pre-feature to the percestation 7. Several recent
studies have shown the difference between average
value in the experimental population and the software,
from available parts, thus helping complete the
accuracy and reliability of the filtered value. We
therefore do this study to determine the central MoM
values of some biochemical indicators in prenatal
screening (B-HCG, PAPP-A and NT). We conducted a
survey on 1265 pregnant women who were double
test with gestational weeks from 11 weeks to 13
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