TAP CHi NGHIEN CU’U Y HOC
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Xét nghiém khi mau dong mach dwoc chi dinh thuwong quy & nhing bénh nhan (BN) ndng, duwoc diéu
tri tai cac Khoa Hbi strc tich cuc va cép ctru. Tuy nhién, khi mau déng mach la ky thuét ldy mé&u xam lén,
khé ldy va tham chi gdy mét sé bién chimng cho bénh nhén. Nguoc lai, khi mau tinh mach ldy méu don
gidn hon va it gay bién ching. Muc tiéu cta nghién ctru la phéan tich mirc d6 tuwong quan va sw tuong
dbéng giira gia tri khi mau déng mach va gié tri wéc tinh tir khi mau tinh mach (sau déy goi la UT) dwa trén
mét céng thirc cu thé, 4p dung trén cung mét nhém bénh nhan tai mot thoi diém. Nghién ctu mo ta, trén
74 bénh nhan cé chi dinh khi mau déng mach tai Khoa Héi strc tich cuc. Két qua cho thdy cé sw tuong
quan chéat ché va do twong déng cao gitta gié tri khi méu déng mach va khi méu UT & gia tri pO,, pCO,
1an lwot 1a r = 0,99; r = 0,97; gia tri chénh léch pO,, pCO, Ian lwot 1a DM_UT: 4,84 mmHg; -3,43 mmHg.

Twr khéa: Khi mau dong mach, khi mau tinh mach.

I. DAT VAN DE

Phan tich khi mau déng mach (BM) la xét
nghiém dwoc thye hién thwong xuyén & khoa
cdp ctru ciing nhuw Khoa Hbi stc tich cuc
(HSTC) dé chén doan va theo déi bénh nhan bj
suy hoé hap cép tinh, cé thé xem 1 tiéu chudn
vang trong danh gia tinh trang trao déi khi, mrc
dd rbi loan toan - kiém trong co thé, gitp dwa ra
quyét dinh hé tro may thé cho bénh nhan (BN)
hay diéu chinh may thé phu hop véi trinh trang
ctia bénh nhan.’

Bén canh d6, ky thuat 4y mau tinh mach ™
la mét ky thuat thwong quy, co ban va dé thue
hién ddi v&i nhan vién y té cling nhw khéng gay
nhiéu dau d&n va bién chirng cho bénh nhan.
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Tuy nhién, ky thuat &y mau mau déng mach
khoéng don gian nhw mau tinh mach, thyc hién
l4y mau mau déng mach thwdng chon vi tri 1a
dong mach quay (phé bién nhat), ddng mach
canh tay, dong mach dui.2 Pa cé rat nhiéu
nghién clru so sanh dé twong dong gitra cac
théng s6 khi mau TM va BM, trong doé pH la
chi s6 c6 mirc do twong ddng rat cao thé hién
qua phan tich béng biéu d Bland-Altman. Tuy
nhién, gia tri pCO, lai lai kém chinh xac déi voi
y nghia lam sang néu duwoc thay thé bang gia
tri khi mau TM, trong mot sb trwdng hop bénh
nhan bj s6¢c hodc ngirng tuan hoan tim phéi.2*
Trong nghién cru nay, chung t6i nham muc
dich xac dinh muc dé twong quan va twong
ddng gitra gia tri khi mau déng mach va gia tri
dwoc tinh toan tir khi mau tinh mach & bénh
nhan dwoc diéu tri tai Khoa Hbi stre tich cuc
(HSTC), dé xac dinh xem liéu ching ¢ y nghia
lam sang twong dwong hay khéng. Néu mdi
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lién hé nay dwoc chirng minh, cé thé gidm
thidu nhu ciu vé viéc st dung phwong phap
do khi mau DM cling nhw cac rui ro lién quan.
Theo Magnus Ekstrom (2019), mét nghién ctru
vé sy twong ddng gitra gia tri khi mau TM tinh
toan va gia tri khi mau M da dwoc thye hién
trén bénh nhan thé may tai Thuy Dién.* Két
qua clia nghién cru cho thay, sy twong déng
chat ché cta cac chi sb pH, pCO, va pO, gira
khi mau DM va gia tri tinh toan ttr khi mau TM,
duoc danh gia dua trén chi sé spO, clia may
kep ngén tay. Ngoai ra, nd lwc trong viéc tim
kiém sy twong ddng hodc méi lien quan mat
thiét gitra cac gia tri twong ng ctia khi mau
doéng mach (BM) da thu hut sy cha y va nghién
ctru tai Viét Nam. Tuy nhién, cho dén thoi diém
hién tai, nhitng két qua tlr cac nghién ctru trong
nwéc dudng nhw chwa dat dwoc sy tién trién
vuot qua mire do clia s twong dong gitra gia
tri khi mau tinh mach (TM) va khi mau BM.5
Lwu y rang, trong ngtv canh cGa nghién ciru
nay, twong quan dé cap la dén méi quan hé
gitra hai bién s, tlrc la mirc dd ma chung thay
ddi (tang/giam) cuing nhau. Trong khi d6, twong
ddng hwéng dén sy gibng nhau vé cac dic
diém hodc thudc tinh gitra hai bién sb, méc du
chung khéng nhét thiét phai twong quan.

Vi nhitng ly do trén, ching toi tién hanh
nghién ctru: “So sanh mrc dé twong quan va
twong déng clia mot sé gia tri thong sé wéc tinh
ttr khi mau tinh mach vé&i khi mau déng mach &
céac bénh nhan héi stre tich cyc’.

Muc tiéu nghién ctru: Phan tich mec dé
twong quan va sw twong déng gitra gia tri khi
mau déng mach (BM) va gia tri wéc tinh tir khi
mau tinh mach (TM) dwa trén mét cong thirc
toan hoc cu thé, ap dung trén cung mot nhéom
bénh nhan tai mét thoi diém duy nhét, dwoc
thwe hién tai khoa héi stre tich cwe (HSTC).

Il. POl TWONG VA PHUONG PHAP

1. Déi twong

Bénh nhan dang th& may oxy dwoc chi dinh
xét nghiém khi mau BM cua bac si Khoa HSTC,
Bénh vién Ba khoa Trung tam An Giang.

Tiéu chudn chon méiu: Than nhan/ngudi
giam hd hop phap ctia bénh nhan ddng y tham
gia nghién ctru.

Bénh nhan coé chi dinh xét nghiém khi mau
DM tai Khoa HSTC tir da 18 tubi tré 1én.

Mau khi mau TM va khi mau DM thoi gian
thu thap cach nhau khéng qua 05 phut.®

Ca hai mau dwoc van chuyén bang hé thdng
chuyén mau bénh phdm chan khéng cung luc
dén Khoa xét nghiém khéng qua 05 phat va
dwoc phan tich véi thoi giankhdng qua 30 phut
sau khi Iy mau. Mau dwoc bao quan & nhiét
do2-8°CH

Tiéu chudn loai triv

Mau khi mau déng mach va/hoac khi mau
tinh mach cé bot khi, bj déng, bj tan huyét.

Tri s6 phan ap oxy mach SpO, kep ngdn tay
tai thoi diém ldy mau khi mau déng mach va
tinh mach khéng én dinh.”

2. Phwong phap

Thiét ké nghién cteu: mod ta. Mau khi mau
TM dwoc thu thap sau khi bac sT da 1y mau khi
mau PM trén cung mét bénh nhan. Thoi gian
thu thap gitva hai mau cach nhau khéng quéa
05 phut.47

C& mau: Buoc tinh theo cbng thirc so sanh
gia tri trung binh gitra hai nhém.

N 2(Zyqpt Z1-B)2+ (Z1.ar)?
G
Opiff.

Trong do6, trung binh khac biét (uDiff): 0,14.4

Do léch chuan khac biét (oDiff): 0,21.4

Sai 1am loai 1 (a) 1a 0,05 (khoang tin cay
95%) va sai lam loai 2 (B) 14 0,05 (5%).
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s 2(1,96 + 1,28)2+ (1,96)2 N
G I
0,21

C& mau téi thidu cho nghién ctu la 67 voi
ty 1& rdi ro 1a 10% thi c& mau can lay la 74 mau
cho m&i nhdém mau khi mau DM va khi mau TM.

Thoi gian tir thang 01/2021 dén 05/2021.

Dia diém nghién ciru: Bénh vién Da khoa
Trung tam An Giang.

Quy trinh thwec hién:

Sau khi dwoc sy ddng thuan tlr nguoi than/
ngudi giam hd hop phap, mét mau khi mau TM
dwoc chung téi thu thap trén cung mot bénh nhan
ngay sau khi bac s thyc hién ldy mau khi mau
PM, 02 mau duoc thu thap cung thoi diém, cach
nhau khéng qua 05 phut.

Ca 02 mau dugc van chuyén dong thoi vé
Khoa Xét nghiém bang hé thdng chuyén bénh
pham chan khéng - SUMETZBERGER.

Xét nghiém khi mau dwogc phéan tich trén
thiét bi GEM PREMIER 3000. Két qua khi mau
TM va ban sao sb liéu két qua khi mau DM
duwoc thu thap.

X ly s6 liéu

S dung excel nhap liéu thé hién bang cac
bang két qua gia tri trung binh (MEAN) + do
léch chuan (SD) hoac ty 1& phan tram (%).

Uéc tinh tong nong do O, va CO, trong
mau déng mach theo cong thirc v-TAC cla
Obimedical.2 Nguyén tac thwc hién bang cach
mo phéng viéc loai bd néng do CO, (ACO,,
trong do ACO, = RQ * O,) tr mau tinh mach
va bd sung néng d6 O, (AO, = SpO, may do —
SpO, mau TM) vao mau tinh mach:

t0,, a=t0, v + AO,

tCO,, a=tCO,, v-RQ * AO,

Trong dé:

tO,, a: gia tri woc tinh cta nong do oxy twr
tinh mach.

tO,, v: gia tri néng do O, tinh mach.

AO,: la hiéu sb gitra SpO, may kep ngon tay
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va ndng dd oxy tinh mach.

tCO,, a: gia tri wéc tinh ctia ndng do CO, tiv
tinh mach.

tCO,, v: giatri ndng do bicarbonat tinh mach.

RQ: la ti 1& gitra s6 phan t&r CO, thai ra va O
hit vao khi hé hap.

RQ dao déng tir 0,7 - 1,0, ti s6 nay hau nhw
4n dinh v&i hirtng bénh nhan ndm vién tai khoa

2

HSTC vi ho khéng c6 van dong manh. Vi ti sb
RQ = 0,82 dwoc tham khao, chung téi wéc tinh
néng do O, va CO, tir khi mau tinh mach qua
céng thirc toan hoc goi tat la UTE:

toz, ur toz, ™ T (Sp02 - 502’ TM)

tCo,, ,, =tC0O,, TM-0,82* (SpO,-s0,, ,,,)

Cac bién sé dwoc trinh bay dwdi dang trung
binh hodc trung vi va ti 1& (phan trdm). Biéu do
Bland-Altman dwoc st dung dé thé hién do
twong ddng, phan tich hdi quy logistic thé hién
su lién hé gitra hai nhém gia tri."° Kiém dinh
T-Test cling dwoc st dung giup danh gia sw
khac biét gia tri trung binh va hé sb twong quan
person gitra khi mau tinh mach va khi mau
dong mach bang phdn mém Stata 13 (trén hé
diéu hanh window 10).

Do tin cay 95% v&i mire y nghia théng ké p
< 0,05 dwoc sir dung cho tat ca cac phép kiém
thdng ké trong nghién clru.Khia canh dao dirc
cua nghién ctru
3. bao dirc nghién ctru

Nghién ctru da dwoc thdng qua Hoi ddng dao
dlrc trong nghién ctru y sinh hoc clda Trwdng
Pai hoc Y Dwoc Thanh phd H6 Chi Minh theo
Qb sb: 662/HDPD-DHYD ngay 12/10/2020.
Nguwoi tham gia nghién clru dwoc giai thich rd
rang vé nghién ctu trwdc khi ddng y tham gia
va co quyén ti chbi tham gia bat ky luc nao.
Théng tin va sb liéu ctia bénh nhan khéng duoc
st dung cho bat ky muc dich ndo khac ngoai
nghién ciru va dwoc ma hoa dé tuyét dbi dwoc
bao mat.
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’_.[ Thu thap mau khi mau DM va TM ]

Khéng dat

Chon mau theo
tiéu chuan

Giai doan 1
Pat
[ Khoa xét nghiém phan tich mau khi mau DM va TM ]
v
[U’é’c tinh gia tri t&r khi mau TM b&ng céng thirc chuyén déi]
_____________________________ S —
'hoép va x ly sé liéu bang Excel.
So sanh d6 twong dong bang phan
mém NCSS, kiém dinh t-test...
bang phadn mém Stata
. J/
r * ™ Giai doan 2
Ban luan, két luan
= )
So dd 1. Lwu doé thwe hién nghién clru
I. KET QUA
1. Pac diém déi twong nghién ctru vé bénh ly
Bang 1.Ty Ié bénh nhan theo bénh ly
Bénh ly Tan sé (n) Ty 1é (%)

Suy tim 17 22,97
Bénh ly tdng huyét ap 15 20,27
Viém phdi do vi khuén 14 18,91
Bénh dai thao dwong type 2 14 18,91
Suy yéu do tudi gia 10 13,51
Nhiém trung huyét 8 10,81
Suy thdn man 8 10,81
Séc nhiém khuén 7 9,45
Bénh phéi tic nghén 5 6,75
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2. Dic diém gia trj pO,, pCO,, HCO, giira DM va gia tri wéc tinh tir khi mau TM
Bang 2. Gia tri pO,, pCO, giira khi mau DM va UT

o o Chénh léch Hé sb
Khi mau bM Khi mau UT
(LoA) twong quan
0 4,88 + 3,61
e 124,19 + 40,61 119,31 + 40,03 . 0,99 0,001
(mmHg) (3,9 dén 5,85)
CcO -3,43 + 2,46
P~ 3387+ 1195 37,31+ 11,62 f 0,97 0,007
(mmHg) (-4,1 dén -2,77)

Chu thich: Khi mau UT la gia tri dwoc woéc tinh tir khi mau TM. LoA (Limits of Agreement) gioi han
thod thuéan v&i khoang tin cdy 95%

15 Biéu db Bland-Altman 5 Biéu db Bland-Altman
GHT: TB + 1,96 x SD
°
* L] H
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2 10 °
2 ° ° 5 =
a e oo g 0 o .
F] e oo o o ° E ° ® °
E ° oeqg © o0 o ° 3 L4 L] L
< i énh lé °
é 5 'y 20 6 00 88 o Trung binh chénh léch E 'l . Trung binh chénh léch
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<
. GHT: TB - 1,96 x SD g ® GHT: TB - 1,96 x SD
-5 T T T T 1 10 T T T d
0 50 100 150 200 250 0 20 40 60 80
Gia tri trung binh pO2 ctia khi mau DM va UT Gia tri trung binh pCO2 ctia khi mau DM va UT

Chu thich: Khi mau UT la gia tri tinh toan tir khi mau tinh mach; GHT la gi&i han trén (TB + 1,96
*d6 léch chuén); GHD la gi6i han dudi (TB - 1,96 * do léch chuén)
Biéu dé 1. D6 twong déng pO,, pCO, giira khi mau DM va khi mau UT
IV. BAN LUAN

Trong nghién clu nay, bénh nhan thubc dang, tuy thudc vao qudc gia va dan cu tai dia

nhiéu nhédm bénh khac nhau nhung da sé la diém nghién ctru.

bénh ly man tinh, trong do: cao nhat la nhém Xuét phéat diém tir viéc ton tai su khac biét
bénh suy tim co ty 1& 22,97%, ké dén 1a nhém dwoc bao cdo & nhirng nghién clru trwdc day
bénh ly tdng huyét ap cé ty 1& 20,27% va mot sd vé céc gia tri khi mau TM va BM, nén muc tiéu
bénh ly man tinh khac véi ty 1é thp hon (Bang chinh ma nghién ctu cla ching t6i hwéng dén
1). Bbi twong nghién ctru cla tac gid Lwong la so sanh gia tri dwoc “wédc tinh” tir khi mau
Cbéng Thuc va cdong sy (2016) la bénh nhan TM va khi mau BM thay vi di tim sy twong
suy than man tinh."™ Tuy nhién, bénh nhan co dong gitra khi mau TM don thuan va BM. bé
mot sb bénh ly nén trong dé: tdng huyét ap la dua ra co s& gidi quyét muc tiéu do, ching toi
56,25%, bénh tim thiéu mau cuc bd man tinh da tham khao cac giai phap trong do, viéc st
46,88%, bénh van tim la 23,44%. DU c6 sy dung nhirng thuat toan dé chuyén ddi cac gia tri
khac biét nhau vé ty I& cac nhém bénh gitra cac khi mau TM sao cho dat sy twong ddng chap
nghién clru nhwng cac nhém bénh nay la da nhan dwoc véi khi mau DM gan day da dwoc
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pO2 DM = 1,01 x pO2 TT - 0,03
r=0,99
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Chu thich: Khi mau UT la gia tri tinh toan ttr khi méu TM
Biéu d6 2. D6 twong quan giira pO,, pCO, khi mau DM va UT

phat trién. O' nghién clru nay, ching téi tham
khao va str dung thuat toan V-TAC nhw mét nén
tang dé wéc tinh cho céac gia tri khi mau TM ma
chuing t6i st dung dé so sanh.8

Trong nghién cu nay, chung téi thu duoc
gia tri nébng do pO, cta khi mau BM 1a 124,19
+ 40,61mmHg va khi mau UT Ia 119,31mmHg.
Sw chénh léch ndng do pO, gitra khi mau BM
va UT la 4,88mmHg trong khoang LoA (3,9
dén 5,85mmHg), véi hé sé twong quan r =
0,99 va p < 0,05 c6 y nghia théng ké (Bang 2).
Twong tw, gia tri nébng d6 pCO, cla khi mau
DM la 33,87mmHg va khi mau UT la 37,31
11,62mmHg. Néng do pCO, gitva DM va UT co
s chénh léch la -3,43 + 2,46mmHg trong khoang

LoA (-4,1 dén -2,77mmHg), v&i hé sé twong quan
r=0,97 va p < 0,05 cd y nghia théng ké (Bang 2).

Biéu d6 1 cho théy cac gia tri ndng do pO,
va pCO, cia khi mau DM cé dd twong dong
cao voi khi mau UT véi khoang LoA cda pO,
va pCO, twong ddi hep Ian Ivot 1a 1,95mmHg;
1,33mmHg. Téng cac diém gia tri trung binh
cta ndng do pO, gilra khi mau BM va UT la
74, trong d6 c6 72 diém ndm trong va chi co
02 diém ndm ngoai khodng LoA véi khodng tin
cay 95%. Cac diém trung binh néng d6 pCO,
da sb cling ndm gan dwdng gia tri trung binh
khac biét.

Vé do twong quan, véihé sbr=0,99 var=
0,97 thu dwoc ti kiém dinh Pearson cho thay
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néng do pO, va pCO, gilra khi mau DM va UT
ngoai sy twong déng con cé sy twong quan rat
chat ché. Bén canh dd, biéu dd 2 ciing thé hién
duoc sw twong quan nay khi da sb cac diém
nam gan dwong tuyén tinh. Ngoai ra, ching toi
st dung kiém dinh T-Test cho két qua p < 0,05
c6 y nghia thdng ké (khoang tin cay 95%), cling
khong tim thay sy khac biét vé gia tri trung binh
ctia ndng d6 pO,, pCO, gitra khi mau DM va
UT.

Theo tac gid Magnus Ekstrom (2019), gia
tri trung binh khac biét ciia nong do pO, gitra
khi mau DM va V-TAC (gia tri chuyé&n dbi ttr khi
mau TM) 1a -2,1 + 4,87mmHg.* Hé sé twong
quan r = 0,81 va p < 0,05 cé y nghia théng ké.
Bén canh do, gia tri trung binh khac biét cua
nong d6 pCO, gitta mau DM va V-TAC cla
tac gid trén (gia tri tinh toan tt khi mau TM)
la -1,05 + 1,57mmHg vo&i khoang LoA (-3,45
dén 1,42mmHg). T& d6 tac gia dwa ra nhan xét
ndng d6 pO,, pCO, dwoc chuyén ddi tir V-TAC
c6 thé 1a mot thay thé hiru ich cho gia tri khi
mau DM trong viéc danh gia tinh trang rdi loan
toan - kiém. Két qua cia nghién ctu nay gan
nhw twong déng véi nghién clru cla chung toi
trén dbi twong la nguwoi Viet Nam. Do d6, day c6
thé 1a mot co s& bwédc dau cho ching tdi hwéng
dén viéc thue hién cac nghién ciru sau hon vé
khia canh nay cuing nhw dé xuét viéc can nhéc
st dung ndng do pO,, pCO, cua khi mau TM da
tinh toan c6 thé thay thé cho khi mau DM trong
viéc danh gia rdi loan toan — kiém trong mot
sb trwong hop khan cép, tai nan nghiém trong
ho&c khéng thé Iay duwgc mau PM hoéc can 1&p
lai xét nghiém nhiéu lan.

V. KET LUAN

Qua nghién ctru danh gia vé do twong quan
va twong dong gitra khi mau doéng mach va
gia tri wéce tinh tie khi mau tinh mach trén bénh
nhan Khoa Hdi strc tich cwe cé sw twong dbng
cao va twong quan chat ché véi nhau.

TAP CHi NGHIEN CU’U Y HOC

VI. KHUYEN NGHI

T nhitng két qué bwdc dau cha nghién
ctu nay, ching t6i c6 kién nghi nhw sau: Cé thé
can nhéc thay thé khi mau déng mach bang khi
mau gia trj tinh toan t tinh mach trong danh
gia tinh trang toan - kiém ctia bénh nhan trong
mot sb trwdng hop tuy nhién can két hop voi
|&m sang.
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Summary

THE FEASIBILITY OF USING ESTIMATE VALUES DERIVED
FROM VENOUS BLOOD GAS (VBG) MEASUREMENTS AS A
REPLACEMENT FOR ARTERIAL BLOOD GAS (ABG) VALUES

Arterial blood gas (ABG) analysis is routinely indicated in critically ill patients receiving treatment
in intensive care units (ICU) and emergency departments. However, ABG sampling is a difficult
and invasive technique, and may even lead to complications in patients. Conversely, venous
blood gas (VBG) sampling is simpler and less prone to complications. The study is to analyze
the correlation and similarity between ABG values and estimated values from VBG (hereafter
referred to as eVBG) based on a specific formula, applied to the same group of patients at a
single time point. The descriptive study included 74 patients undergoing ABG analysis in the ICU.
The results showed a strong correlation and high similarity between ABG and eVBG values for
pO, and pCO,, with correlation coefficients of r = 0.99 and r = 0.97, respectively. The difference
in pO, and pCO, values between ABG and eVBG was 4.84mmHg and -3.43mmHg, respectively.
The study demonstrated a closetight correlation and tightstrong agreement for these two important
parameters (pO, and pCO,) between arterial blood gas and estimated venous blood gas.

Keywords: Arterial blood gas (ABG), Venous blood gas (VBG).
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