TAP CHIi NGHIEN ClPU Y HOC
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Nghién ctru danh gia dé tuong déng két qué dinh lrong estradiol huyét thanh giiva hai hé théng xét nghiém tw
déng Cobas Pro va Atellica Solution tai Bénh vién Nhi Trung wong. M&u nghién ctru gdbm 186 mau huyét thanh tré
em va 125 méu huyét thanh phu ni¥ c6 ndng dé estradiol bao pht khodng do cta nha sén xuét. Phén tich duoc
thuc hién theo huéng dén CLSI EP09-A3, sty dung céc phurong phép théng ké nhuwrtirong quan Spearman, héi quy
Passing-Bablok va phan tich Bland-Altman. Két qua cho théy hai hé théng cé6 méi tuvong quan manh (r = 0,899 &
tré emva r= 0,968 & phu n¥; p < 0,0001). Tuy nhién, Atellica Solution cho gia tri estradiol cao hon Cobas Pro, v&i
chénh léch trung binh I14n luot 14 24,65 pmol/L &tré em va 142,18 pmol/L & phu ni¥. Do d6, méc du tuong quan cao,
hai hé théng khéng thé thay thé trurc tiép cho nhau néu khéng cé diéu chinh phu hop. Nghién ctru dé xuét can thiét

1ap khodng tham chiéu riéng hodc 4p dung hé sé chuyén déi dé ddm bdo dé chinh xéc trong dién gidi Idm sang.

Tir khéa: So sanh phwong phap, estradiol huyét thanh, tré em, phu nip.

l. DAT VAN BE

Estradiol (E2), mdt hormone steroid chinh
trong nhém estrogen, dong vai trdo quan trong
trong diéu hoa chirc nang sinh ly & ca tré em
va ni¥ gi¢i trwdng thanh. O tré em, xét nghiém
estradiol huyét thanh 1a coéng cu thiét yéu dé
danh gia day thi sém, rdi loan phat trién gidi
tinh, va cac bénh ly ndi tiét nhw hoéi chirng
Turner hodc suy budng tri'ng badm sinh.' & niy
gioi trwdng thanh, dinh lwgng estradiol hd tro
chan doan va quan ly cac rdi loan lién quan dén
chu ky kinh nguyét, vé sinh, hdi chirng bubng
trieng da nang (PCOS), va cac tinh trang méan
kinh.2 D6 chinh xac clia xét nghiém estradiol
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khéng chi &nh hwéng dén quyét dinh Iam sang
ma con tac dong dén hiéu qua diéu tri va chét
lwong cudc sbng clia bénh nhan.

Hién nay, Cobas Pro (Roche Diagnostics)
va Atellica Solution (Siemens Healthineers) la
hai hé théng xét nghiém tw dong dwoc st dung
réng rai tai Viét Nam, dac biét trong cac vién
Ién. Ca hai déu s dung phwong phap mién
dich @& dinh lwgng estradiol v&i dé nhay va do
dac hiéu cao. Tuy nhién, sy khac biét vé cong
nghé, thiét k& khang thé, va chuén héa gitra
cac hé théng co thé dan dén sai léch trong két
qua, gay kho khan trong viéc so sanh va dién
gidi di liéu gilra cac phong xét nghiém. Bac
biét, tai cac co s& y té st dung ddng thdi nhidu
hé théng xét nghiém, sy thiéu twong dong vé
két qua khong chi gay khé khan trong viéc theo
dai tién trién bénh ma con tiém an nguy co sai
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léch trong quyét dinh 1am sang, lam gidm hiéu
qua cham so6c bénh nhan.

Viéc chuyén ddi khoang tham chiéu hodc
st dung hé s chuyén dbi (conversion factor)
gitra cac hé théng xét nghiém la can thiét dé
dam bao tinh nhat quan trong dién giai két qua,
dac biét khi cac phong xét nghiém sir dung cac
hé théng khac nhau. Trong bbi cadnh dé, viéc
danh gia do twong dong gitra cac hé théng xét
nghiém estradiol huyét thanh la can thiét nham
dam bao tinh chinh xac, dong bd va an toan
trong chan doan.

Nghién clru nay nhdm so sanh dd twong
ddng ctia néng do6 estradiol huyét thanh gitra
hai hé théng Cobas Pro va Atellica Solution,
ddng thoi danh gia kha néng chuyén déi khoang
tham chiéu ho&c ap dung hé théng chuyén ddi
dé& dam bao tinh twong thich cla két qua, tir do
cung cap di liéu khoa hoc cho viéc tdi wu héa
thwe hanh xét nghiém 1am sang va hé tro chuan
héa gitra cac hé thdng xét nghiém.

Il. DOI TWONG VA PHUONG PHAP
1. Béi twong

S& dung 186 mau huyét thanh clia tré dudi
18 tudi va 125 mau huyét thanh cta phu niv &
cac giai doan khac nhau cutia chu ky kinh va phu
ni mang thai hodc dang diéu tri hé tro' sinh san
c6 ndéng do estradiol phan b déng déu trong
khodng tuyén tinh ctia nha san xuét.

Mau huyét thanh dwoc bdo quan & -80°C va
phan tich trong vong 2 gio sau ra déng trén ca
hai hé thdng.

Tiéu chuan Iwa chon

Cac mau dwoc lwa chon nham dam bao két
qua estradiol huyét thanh phan bd ddng déu
trén toan bd khoang tuyén tinh cla phwong
phap dinh lwong trén c& hai hé théng Cobas
Pro (Roche Diagnostics) va Atellica Solution
(Siemens Healthineers). Cac mau déu dwoc xtr
ly theo quy trinh chuén cGa phong xét nghiém
va dap rng cac tiéu chi kiém soat chat lwong
ndi bo.

Tiéu chuan loai trir

Cac mau bj huyét tan, duc hodc c6 ndng do
bilirubin cao.

2. Phwong phap

Thiét ké nghién ctru

Nghién clru mé ta cat ngang.

Thoi gian va dia diém nghién ciu

Nghién cu duogc thwec hién tr 08/2024
dén 03/2025 tai Khoa Hoa sinh Bénh vién Nhi
Trung wong.

Tién hanh thwc nghiém

Nguyén ly k§ thuat, truy xuét chuan géc
va khoang tuyén tinh ctia phwong phép dinh
lwong estradiol huyét thanh trén hai hé théng
Cobas Pro va Atellica Solution dwoc tém tat tai
Bang 1.

Bang 1. Nguyén ly ky thuat, truy xuat chuan géc va khoang tuyén tinh cia phwong phap
dinh lwong estradiol huyét thanh

Chat Ponvi  Héthéng Nguyén ky Truy xuét Khoang
phantich  do xét nghiém ky thuat nguén goc tuyén tinh
. Mién dich dién héa CRM 6004a via
Estradiol pmol/L Cobas Pro . 18,4 - 11.010
phat quang canh tranh ID GC/MS
. _ _ Mién dich hoa
Estradiol pmol/L Atellica Solution ID GC/MS 43,31 -11.010

phat quang canh tranh
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Hiéu nang phan tich cda hai hé théng duoc
danh gia theo hwéng dan CLSI EP15-A3, sk
dung cac mau kiém tra chat lwong (QC) cua
Bio-Rad & ba mtc ndng dd estradiol (th4p, trung
binh, cao). M&i mirc QC dwoc phan tich 1ap lai
5 lan/ngay trong 5 ngay lién tiép trén ca hai hé
thdng.® Ngoai ra, hiéu ning lién tuc cta hai hé
théng dwoc theo ddi théng qua chuwong trinh noi
kiém (Internal Quality Control — IQC) va ngoai
kiém (External Quality Assessment — EQA). Noi
kiém dwoc thwe hién hang ngay véi 3 mirc QC
clia Bio-Rad, két qua dwoc phan tich bang biéu
dd Levey—Jennings dé phat hién cac sai sb hé
thdng hodc ngdu nhién. Ngoai kiém dwoc thuc
hién dinh ky thong qua chwong trinh EQA quéc
té RIQAS (Randox), nham danh gia do chinh
xac va tinh twong thich ctia két qua so véi cac
phong xét nghiém trong nhém déng dang.

Do twong ddng gitra hai hé théng Cobas Pro
va Atellica Solution dwgc danh gia theo hwéng
dan CLSI EP09-A3.4 Tdng cong 311 mau huyét
thanh dwoc phan tich déng thoi trén ca hai hé
thdng trong cling diéu kién phong xét nghiém.

Phan tich théng ké

D liéu so sanh phuwong phap dwoc phan
tich bang phan mém théng ké MedCalc phién
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ban 23.2.1. Hé sé twong quan Spearman dwoc
st dung dé danh gia méi quan hé gitva két
qua cla hai hé théng. Mrc y nghia théng ké
duoc xac dinh tai p < 0,05. Phan tich héi quy
Passing—Bablok va phan tich dé léch Bland—
Altman dwoc 4p dung nham xac dinh méi quan
hé tuyén tinh, hé sb twong quan va mirc do sai
léch gitra hai hé théng.*

3. bao dirc nghién ciru

Nghién ctru thye hién vi muc dich khoa hoc.
MAu nghién cru 1a phan con lai clia cac mau
huyét thanh cGa bénh nhan, mau sé dwoc huy
bé sau khi phan tich theo quy trinh huy mau sau
xét nghiém. Nghién ctru 1a mét phan cla dé tai
“Thiét 1ap gia tri tham chiéu cho céac chi s6 sinh
hoc trong mau tré em Viét Nam”, duwoc tai tro
b&i Quy Dbi méi Sang tao VINIF va dugc phé
duyét theo quyét dinh cla Hoi déng dao dirc
Bénh vién Nhi Trung Uong quyét dinh sb 3054/
BVNTW-HDDD ngay 30/11/2023.

Ill. KET QUA

Két qua so sdnh twong déng estradiol
giika hé théng Atellica Solution va Cobas
Pro
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Biéu do 1. So sanh ndng dd estradiol huyét thanh trén nhém tré em
gitra hé thong Atellica Solution va Cobas Pro

A-Biéu db Passing-Bablok. B-Biéu d6 Bland-Altman
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Nhan xét:

Phan tich hdi quy Passing—Bablok so sanh
ndng dd estradiol trong mau tré em (n = 186)
gitra hé thdng Cobas va Atellica c6 hé sb chan
la 32,91 pmol/L (95% CI: 26,36 - 38,80), cho
thay c6 sai léch hé théng dang ké. Hé sb goc
la 0,945 (95% CI: 0,912 - 0,974), cho th&y c6
sai l&ch ty 1& nhe. Két hop hé sé chan dwong
I&n va hé sb géc < 1 phan anh réng Atellica c6
xu hwéng cho két qua cao hon Cobas & néng
do thap, nhwng van cho ty 1é ting cham hon &
néng dd cao, sau khi vwot qua diém chan thi
ndng dd Atellica cho gié tri thAp hon Cobas.

Kiém tra Cusum vé tinh tuyén tinh (p = 0,17)
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cho thay khong c6 sai léch dang ké so vdi tuyén
tinh, cho thdy méi quan hé nhat quan trong
toan bd pham vi do lwéng. Hé sb twong quan
Spearman 1a 0,899 (p < 0,0001), phan anh méi
twong quan manh nhwng khéng hoan hao gilra
céac hé thdng.

Phan tich Bland—Altman cho thay sai léch
trung binh 1a +24,65 pmol/L (95% CI: 16,67 -
32,64), xac nhan rang Atellica c6 xu hwéng cho
gié tri estradiol cao hon so v&i Cobas. Gidi han
ddng thuan dao dong tr —83,53 dén +132,84
pmol/L (95% CI: (-97,20) - (-69,86) va 119,17 -
146,51, twong &ng), cho thay su thay dbi dang
ké trong két qua cua tirng ca nhan.
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Biéu d6 2. So sanh ndng dd estradiol huyét thanh trén nhém phu ni¥ treéng thanh
gitra hé thong Atellica Solution va Cobas Pro

A-Biéu db Passing-Bablok. B-Biéu db Bland-Altman

Nhan xét:

Trong cac mau phu ni¥ trwéng thanh (n =
125), héi quy Passing—Bablok cho thdy hé sbé
chan la 22,30 pmol/L (95% CI: 13,66 - 29,11),
phan anh s sai léch hé thdng dang ké. Hé sb6
géc 1a 1,063 (95% Cl: 1,040 - 1,083), cho thdy
s sai léch ty 1é-gia tri do trén Atellica cao hon
khodng 6,3% so v&i Cobas. Két hop hé sé chan
dwong nhé va hé sé goc > 1 phan anh réng
Atellica cho két qua cao hon so véi Cobas trén
toan dai ndng do.

Kiém dinh Cusum chi ra sw khong tuyén tinh

dang ké (p = 0,05), cho thdy méi quan hé gitra
két qua cla hai hé thdng khéng hoan toan tuyén
tinh trén toan bd pham vi do, cé thé thay déi tuy
theo ndng do estradiol. Sy khéng tuyén tinh co
thé xuat hién & cac murc estradiol rat thap hodc
rat cao. Cac yéu té c6 thé gop phan bao gébm
sy khac biét v& hiéu chuadn xét nghiém, hiéu
&ng cGia nén mau hoac dwéorng cong phén rng
phi tuyén tinh.

Hé sb twong quan Spearman manh (r =
0,968, p < 0,0001), cho thay sy déng thuan vé
tht hang cao, méc du khéng ddng nghia véi sw
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twong dwong vé gia tri tuyét déi.

Phan tich Bland—Altman cho thdy su khac
biét trung binh la +142,18 pmol/L (95% CI: 97,91
- 186,46), mot l&n ni¥a xac nhan xu huwéng cao
hon cé hé thdng clha Atellica. Gi¢i han déng
thuan réng va khong dbéi xing (347,99 dén
+632,36 pmol/L), lam ndi bat sy thay ddi dang
ké trong cac phép do clia tirng ca nhan.

IV. BAN LUAN

Trong ndi tiét nhi khoa, viéc do lwong
hormone mdt cach chinh xac la rat quan trong
dé chan doan va diéu tri hiéu qua céac réi loan
lién quan dén sy phat trién day thi, chirc ndng
tuyén sinh duc va réi loan diéu hoda hormone
sinh duc. Binh lwgng estradiol hé tror chan doan
va quan ly cac rbi loan chirc nang sinh san &
phu ni. Nghién clru nay danh gia dé twong
dong két qua dinh lwong estradiol huyét thanh
gilra hai hé théng xét nghiém ty déng Cobas
Pro (Roche Diagnostics) va Atellica Solution
(Siemens Healthineers) trén 186 mau huyét
thanh tré em va 125 mau huyét thanh cla phu
ni trwdng thanh. Mdc du ca hai hé théng déu
cho thdy sw twong quan cao, nhung da ghi
nhan cac sai léch cé hé thdng va ty 1& dang ké,
cho thay hai hé théng nay khéng thé hoan déi
truc tiép trong viéc ra quyét dinh 1am sang.

So sanh estradiol cho thay sy thay déi Ion
gitra cac phuong phap. Trong cac mau nhi
khoa, Atellica cho két qua cao hon Cobas &
ndng do6 thap, v&i chénh léch trung binh khoadng
32,91 pmol/L. Tuy nhién, hé s géc clia duwdng
hdi quy tuyén tinh gitra hai hé théng nhd hon
1 cho thdy mirc do sai léch nay gidm dan theo
ndng dd, va & ndéng dd cao, Atellica tham chi
c6 thé cho két qua thdp hon Cobas. Diéu nay
phan anh sw thién léch phu thudc ndng do gitra
hai hé théng do. Phan tich Bland-Altman bd
sung cho nhan dinh nay khi cho thdy dd léch
trung binh gitra hai hé théng la +24,65 pmol/L,
tire Atellica c6 xu hwéng cho két qua cao hon

Cobas mot cach c6 hé théng. Tuy nhién, gidi
han déng thuan kha rong (-83,53 dén +132,84
pmol/L), cho thdy sy dao ddng I&én trong chénh
léch gitra hai hé théng, véi mot sé mau cé thé
sai khac trén £100 pmol/L. Gia tri trung binh do
duwoc trén Atellica (244,27 pmol/L) va Cobas
(219,62 pmol/L) ciing cling cd sy tbn tai cia
thién léch hé thdng gitra hai thiét bi. Mirc d6 sai
léch nay c6 thé gay ra hau qua |am sang trong
ndi tiét nhi khoa, noi estradiol dwoc s dung
dé danh gia sw tién trién cla tudi day thi va sy
trwdng thanh cla xwong. Sy khac biét vé hiéu
nang xét nghiém & néng dd thdp co thé anh
hwéng dén do chinh xac cla chan doan, dac
biét la & giai doan day thi sém hoac suy tuyén
sinh duc.

Cac mau ngudi 16n ciing cho thay xu huéng
twong tw, v&i gia tri bao cao cla Atellica cao hon
trung binh 22,3 pmol/L va hé sé géc ctia duwong
hdi quy tuyén tinh I6n hon 1 cho théy Atellica c6
xu hwéng cho két qua cao hon Cobas trén toan
bd dai ndng dd, khong chi tai mét mirc nhéat
dinh. Tuy nhién, kiém dinh Cusum (p = 0,05)
cho thdy méi quan hé gitra hai hé théng khong
ddng nhéat trén toan bo dai do, dac biét & cac
murc estradiol th&p va cao, goi y s sai léch phu
thudc néng dd. Phan tich Bland—Altman cling
cb nhan dinh trén khi cho thdy d6 léch trung
binh dwong, nghia la Atellica cho két qua cao
hon Cobas mét cach cé hé thdng. Khoang tin
cay hep va khong bao gdm 0, xac nhan rang
dod chéch trung binh la cé y nghia théng ké va
khong phai do ngau nhién. Khodng déng thuan
tr -347,99 dén +632,36 pmol/L cho thdy 95%
sw khac biét gitra hai hé théng ndm trong pham
vi gan 1000 pmol/L, cho thdy sw dao doéng l&n
va khong déi xirng. Dac biét, gi¢i han trén cao
(+632,36 pmol/L) cho thay Atellica c6 thé cho
két qua cao hon Cobas Pro mét cach dang ké
& mot s6 mau. Ngoai ra, d6 l&ch trung binh gitra
hai hé théng la +142,18 pmol/L (Atellica cao
hon), cung v&i gia tri trung binh trén Atellica
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(1645,03 pmol/L) va Cobas (1502,85 pmol/L),
cho thay tén tai thién léch cé hé théng gitra hai
thiét bj. Diéu nay co thé dan dén sy giai thich
sai vé mat Iam sang, dac biét la & muc estradiol
thdp hon (vi du, & phu n* sau man kinh hodc
nhing ngwoi dang diéu tri e ché hormone) va
sai léch nay co6 thé anh hwédng dén phan loai
bénh Iy hodc quyét dinh |am sang, dic biét khi
gia tri estradiol gan cac ngwdng chan doan nhw
rung trirng, tang estrogen bat thwdng hodc theo
déi diéu tri IVF. Nhivng phat hién nay cho thay
két qua estradiol tir hai hé théng nay khong thé
thay thé cho nhau va cac quyét dinh 1am sang,
d&c biét 1a trong noi tiét sinh sdn, can xem xét
cach giai thich hodc diéu chinh cu thé theo
phwong phap st dung.

Nhitng khac biét nay cé thé la do do dac
hiéu cGa khang thé va hiéu chuan xét nghiém
khac nhau, d&c biét 1a & néng do estradiol thap.
Sw bién thién cao & murc thap 1a van dé dang lo
ngai v& mét |am sang & tré em va phu ni¥ sau
man kinh, khi estradiol dwoc st dung dé danh
gia thoi ky day thi, dy tri budng trirng hodc
suy gidm chrc ndng sinh duc.5 Mét sb nghién
ctru khac cling da nhdn manh sw can thiét phai
st dung cac khodng tham chiéu estradiol d&c
hiéu theo tirng phwong phap va cling ghi nhan
céac sai léch twong tw gitra cac hé théng phan
tich.® Sw khong tuyén tinh dang ké dwoc quan
sat thay (Cusum p = 0,05) cho thay kha nang
c6 sy khac biét gitra hai phwong phap thay
ddi theo néng dé estradiol, cang cling ¢ nhu
cau chuan hoéa hodc hai hoa hiéu chuan gitra
cac hé thdng. Cho dén khi diéu d6 duoc thuc
hién, cac két qua estradiol tir Atellica va Cobas
khdong duwgc xem la twong dwong nhau, dac
biét la & cac khoang ndng d6 thap.

V. KET LUAN

Nghién ctu cho thdy Cobas Pro va Atellica
Solution ¢ méi twong quan manh (r = 0,899
va r = 0,968) trong dinh lwong estradiol huyét

TAP CHI NGHIEN ClPU Y HOC

thanh & bénh nhan nhi khoa va & phu ni trwdng
thanh. Tuy nhién, sai l&ch hé théng cho thay hai
hé théng khong thé thay thé trwc tiép cho nhau
ma khong cé diéu chinh.
LOI CAM ON

Nhom tac gia xin cdm on Quy Dbi méi Sang
tao VINIF d4 tai tro cho dé tai “Thiét lap gia tri
tham chiéu cho céc chi sé sinh hoc trong méau
tré em Viét Nam”, Ban giam dbc va Khoa Hoa
sinh - Bénh vién Nhi Trung wong da tao diéu
kién thuan lgi cho viéc thyc hién nghién ctru
nay. Nhém tac gid cam két khéng cé xung dot
loi ich trong qua trinh thwe hién va cong b két
qua nghién ctru.

VI. KIEN NGHI

D& c6 thé sir dung hai hé théng thay thé cho
nhau trong thwc hanh Iam sang, can thiét lap
khodng tham chiéu riéng cho tirng hé théng
ho&c xay dwng hé s chuyén ddi phi hop nham
hiéu chinh sai sé gitra hai thiét bi, d@m bdo tinh
nhét quan trong dién giai két qua.
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Summary

COMPARABILITY OF SERUM ESTRADIOL BETWEEN TWO
AUTOMATED ANALYZERS: COBAS PRO AND ATELLICA SOLUTIO

This study aimed to evaluate the comparability of serum estradiol quantification results between
two automated analyzers-Cobas Pro and Atellica Solution-at the Vietham National Children's
Hospital. The study included 186 pediatric serum samples and 125 serum samples from females,
with estradiol concentrations covering the measurement range specified by the manufacturers.
The analysis was conducted following CLSI EP09-A3 guidelines, using statistical methods such as
Spearman correlation, Passing-Bablok regression, and Bland-Altman analysis. The results show
a strong correlation between the two systems (r = 0.899 in children and r = 0.968 in females; p <
0.0001). However, Atellica Solution reported higher estradiol values than Cobas Pro, with mean
differences of 24.65 pmol/L in children and 142.18 pmol/L in females. Therefore, despite the high
correlation, the two systems cannot be used interchangeably without appropriate adjustments. The
study recommends establishing individual reference ranges or applying a conversion factor to ensure
accuracy in clinical interpretation.

Keywords: Method comparison, serum estradiol, children, women.
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