TAP CHi NGHIEN CU’U Y HOC

SO SANH MOT SO CHi SO TRAO bOI KHi PO BANG
PHUONG PHAP KHONG XAM LAN V&'l CAC CHi SO KHi MAU
DONG MACH O BENH NHAN THONG KHi NHAN TAO XAM NHAP

D6 Khanh Ha', Tran Huyén Trang? va Hoang Bui Hai'2™
"Trrong Pai hoc Y Ha Noi
2Bénh vién Dai hoc Y Ha Noi

Nghién ctru nham déanh gia tong quan cta céc théng sé khi mau trén do khi mau déng mach khéng xam lén
va xadm lan trén bénh nhan théng khi nhan tao xam nhép. Nghién ctru mé ta ttr thang 06/2023 dén théang 9/2023.
Nghién ctru ghi nhan 50 cép bién cuing thoi diém trén 35 bénh nhan thé méay xam nhép tai Khoa Cép ctru va Hoi
stre tich curc cua Bénh vién Pai hoc Y Ha Noi. Cé mébi twong quan tét gitra gPaO,, O, Deficit va EtCO, ttr phép
do khéng xam Ian khi so séanh véi PaO,, AaDO,va PaCO, khi mau déng mach v&irla 0,83; 0,98 va 0,71. Phan
tich Bland - Altman vé céc théng s6 gPaO,, EtCO, trén khi mau khéng xam léan so véi PaO, PaCO, cta khi méu
déng mach xam Ian, cé sw tuong ddng tét véi Mean bias Ian luot 1a -1,14 va 5,26; phén tram sai sé 1a 26,23%
va 31,25%. Nghién ctru cho thdy phuong phép do khi mau khéng xam lan nay cé sw tuong déng va tuong quan

vé chi s6 phén ép O,, phéan &p CO, so véi do bang phuong phép xam Ian & bénh nhén thd may xam nhap.
T khéa: Khi mau khéng xam lan, Khi mau ddng mach, Suy hé hap, Thé may xam nhap.

Danh muc tir viét tat: PaO, (Partial pressure of oxygen in arterial blood) - Ap suét riéng phan cua O,
trong mau dong mach, gPaO, (Arterial partial pressure of oxygen) - Ap suét rieng phan oxy trong mau
déng mach tinh toan, PaCO, (Partial pressure of carbon dioxide in arterial blood) - Ap suét rieng phan
cua CO, trong mau dong mach, EtCO, (End- tidal CO, pressure) - Ap suét riéng phan carbon dioxide cudi
thi thé ra, AaDO,, O, Deficit — chénh léch oxy phé nang- ddng mach, ECMO (Extracorporeal Membrane
Oxygenation) - Hé théng trao déi oxy qua mang tai giwéng.

I. DAT VAN DE

Suy hé hap 1a mét tinh trang cap clru rat
thwdng gép tai khoa cép clru. Theo nghién ctru
dich t& hoc vé& suy ho hap tai Hoa Ky tlr ndm
2002 - 2017, ty I& mac hang ndm |a 1275 trwéng
hop trén 100.000 ngwoi Ién va ty 1€ tlr vong la
12%." Blrng trwéc mot trworng hop suy hoé hap,
yéu cau dat ra cho bac si phai nhanh chéng
danh gia mrc do, tim kiém nguyén nhan, phan
loai dwya trén tham kham Iam sang va cac cong
cu kém theo. Nam 1957, ki thuat vién Bradley
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va tién si Severinghaus da tao ra hé théng
phan tich khi mau dau tién cé dién cuc oxy
va carbon dioxide.2 Sau do, 1an lwot cac dién
cwc pH, lactate, glucose ciing dwoc bd sung.
Hé thdng phan tich khi mau ngay cang hién dai
va co6 nhiéu thong tin thém vao. Ngay nay, khi
mau déng mach dwoc coi la tiéu chuan vang
trong chan doan suy hé hap cép, 1a phwong tién
giup danh gia nhanh dd bao hoa oxy trong mau
ddéng mach, roi loan thong khi va tinh trang toan
kiém. Tuy nhién, tha thuat lay khi mau dong
mach khéng tranh khai cac bién chirng nhuw tén
thwong dong mach, huyét khéi, thiéu mau cuc
bd, tu mau, phinh ddng mach va hiém gap hon
la loan dwdng giao cdm phan xa.?

Mot thiét bi do khi mau khéng xam 14n mai
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da dwoc phat trién véi cac thong sé duwoc cung
cép nhanh choéng va gia thuyét thay thé duoc
PaO,, PaCO,va AaDO, tlr khi mau dong mach
truyén théng, ddng thdi cac théng sbé duwoc
theo déi lién tuc. May khi mau khéng xam lan
Medipines AGM100 dwoc gidi thiéu lan dau
tién vao nam 2019, v&i vai trd ban dau 1a dap
&ng dwoc nhu ciu vé qué tai ngudn lyc trong
dai dich COVID-19, sau d6 dwoc ap dung réng
rai tai cac bénh phong néi - ngoai khoa. Nhiéu
nghién ctru trén thé gidi cho thay khi mau khéng
xam |an cho két qua thong sb khi mau cé twong
quan véi khi mau dong mach truyén théng.+*
Day & mot thiét bi méi va chua dwoc ap
dung réng rai & Viét Nam, vi thé dé tai “So sanh
mot sb chi sb trao ddi khi do bang phwong phap
khéng xam lan véi cac chi sb khi mau doéng
mach & bénh nhan théng khi nhan tao xam
nhap” dwoc nghién clru v&i muc tiéu: Banh
gia twong quan ctia mét sé chi sé trao dbi khi
do bang thiét bi do khéng xam lan véi khi mau
dong mach trén bénh nhan théd may xam nhap.

Il. POl TWUONG VA PHUONG PHAP
1. Déi twong

Tiéu chuén Iwa chon

Bénh nhan thé may xam nhap (qua 6ng noi
khi quan hoac m& khi quan).

Tiéu chuén loai trte: Khi bénh nhan cé mot
trong cac déc diém sau day tré lén

- B&nh nhan c6 héi chirng Raynaud.

- Bénh nhan co that mach dau chi do thuéc
Noradrenalin.

- Bénh nhan phai st dung ECMO.

- Bénh nhan ho&c ngudi nha khéng déng y
tham gia nghién ctu.

2. Phwong phap

Thiét ké nghién ciru: Nghién clru mo ta cét
ngang.

C& mau: thuan tién, tit cd cac bénh nhan
c6 tiéu chuén lwa chon va khéng c6 tiéu chuan
loai trir.

Dja diém va thoi gian nghién ctru: Khoa
Cép ctru va Hoi stre tich cwe Bénh vién Pai hoc

Y Ha Noi tir thang 06/2023 dén thang 09/2023.
Thiét bi do 1a mét hop di ddong nhd gdm
cdm bién oxy, carbon dioxide, mét may bom
lay khi, day ndi lay khi tr bénh nhan, thiét bi
do SpO, va phan mém thich hgp véi man hinh
hién thi dir liéu. Sau khi thiét bi duwoc két ndi voi
bénh nhén, may bom sé dwa dong khi ttr bénh
nhan qua day dan khi, qua hé thdng sensor
trong may. Céc gia tri tirc thdi clia ap suét oxy,
carbon dioxide & thi hit vao va cudi thi thé ra sé
dwoc biéu dat lién tuc bang dd thi dang séng
trén man hinh. Qua céac théng sb do dworc truc
tiép EtCO, va SpO, duwong cong phan ly oxy -
hemoglobin, gia tri gPaO, dwgc tinh toan théng
qua phwong trinh Hill va phwong trinh Kelman.

Phwong trinh Hill:

(PO,)" = (P50)" x [SO, / (1-SO,)]

Trong d6: P50 la ap Iwc oxy véi hemoglobin
& murc béo hoa 50%, n = 2,7, SO, la d6 bao hoa
oxy déng mach dwoc cung cap bdi SpO,,

Phuwong trinh Kelman:

P50 = 0,221 x PCO, + 17,9

Trong d6, PCO, duoc lay tir gia tri EtCO,”

Chung t6i 4y mot mau khi mau khéng xam
I4n tai mot thdi diém ngdu nhién. Trong thoi
gian 2 - 3 phut che két qua. Mot mau khi mau
déng mach xam lan da dwoc lay va thuc hién
ngay trén may phan tich khi mau Cobas b221
dat tai khoa Cap ctru va Hdi stre tich cuc.

Tién hanh so sanh twong quan gitra cac
théng sb khi mau va sy twong ddng cla hai
phwong phap khi danh gia khi mau déng mach,
bao gébm: PaO,, PaCO, va AaDO, trén khi mau
ddng mach so véi cac thong sb: gPaO,, EtCO,,
O, Deficit trén khi mau khéng xam lan.

X ly sé liéu

Cac sb lieu dwoc x& ly bang phan mém
SPSS 20.0. Cac bién dinh lwong biéu hién
béng trung binh + dd léch chuan, phép so
sanh T-test, cac bién dinh tinh thé hién bang
ty 1& phan trdm. Sy twong ddng cla cac chi
sb gitra gitra hai phwong phap duoc wéc tinh
theo phwong phap cta Bland- Altman. Gia tri
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Hinh 1. Man hinh hién thj cac thong sé khi mau trén may khi mau khéng xam lan
Medipines AGM100°

trung binh (m) va trung binh khac biét (d) dwoc
tinh toan kém theo dd léch chuan SD. Gidi han
twong déng dwoc tinh bang d + 1,96SD va
phan tram sai sé (percentage error - PE) = 1,96
x SD/m. Hé sbé twong quan Pearson (r) va md
hinh hdi quy tuyén tinh dwoc st dung dé danh
gia twong quan gira hai théng sé véi p < 0,05
duworc coi la c6 y nghia théng ké.
3. Pao dirc nghién ctru

Nghién ctru dwoc tién hanh nhdm muc dich
khoa hoc, moi sé liéu thu thap chi dwoc phuc
vu cho cbng tac nghién ctru, cac théng tin ca
nhan cla déi twong nghién ctu dwoc git bi
mat.

Il. KET QUA

Nghién ctru thu dwoc 50 cap s6 liéu cho mdi
bién nghién ctu tir 35 bénh nhan trong dé nam
chiém 54,3%, niv chiém 45,7%, tudi trung binh
la 69,9 £ 17,1 tudi, nhd nhat 1a 30, I&n nhat 13
94.

Sau khi phan tich méi twong quan gitra cac
thdng sb cla 2 phwong phap ching t6i thay:

PaO, va gPaO, c6 méi tvong quan tuyén
tinh thuan véir =0,83; p < 0,01.

PaCO, va EtCO, c6 mdi twong quan tuyén
tinh thuan véir=0,71; p < 0,01.

AaDO, va O, Deficit c6 méi twong quan
tuyén tinh thuan véir = 0,98; p < 0,01.

Bang 1. Khao sat sw twong quan cla cac théng sé khi mau (mmHg)

Khi mau Khi mau
N P R . . iz Twong quan
Théng so6 doéng mach khéng xam lan " o]
(Mean £ SD) (Mean £ SD)
PaO,, gPaO, 98,68 + 22,46 99,82 + 22,54 0,83 < 0,01
PaCO,, EtCO, 36,12 + 7,49 30,89 £ 6,27 0,71 < 0,01
AaDO,, O, Deficit 138,81 + 114,82 122,84 + 106,55 0,98 < 0,01

C6 mébi twong quan gitra hai phwong phap khi do cac théng sb khi mau véi cac tri sb r gan bang 1.
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Bang 2. Khao sat sw twong dong giira cac thong s6 khi mau (mmHg)

. B Trung binh Trung binh Gi®i han % sai s6
Théng so6 X A ;
2 phwong phap khac biét sw twong dong (PE)
PaO,, gPa0, 99,25+ 21,5 -1,14 + 13,28 -27,17 — 24,89 26,23%
PaCO,, EtCO, 33,49 + 6,37 5,26 £5,34 -5,21 —- 15,73 31,25%
AaDO,, O, Deficit 130,82 + 110,05 15,97 £ 25,13 -33,28 — 65,22 37,65%
Cé su twong déng gilra cac théng sb véi trung binh khac biét thap.
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Biéu d6 1. Biéu dé Bland Altman danh gia vé sw twong dong giira hai phwong phap

khi do phéan ap oxy

Khéng c6 cép sb liéu nao nam ngoai gi¢i han twong dong (-5,21 — 15,73).
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Biéu d6 2. Biéu dé Bland Altman danh gia vé sw twong dong giira hai phwong phap

khi do phén ap CO,
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C6 3 c&p s6 liéu (chiém 6%) ndm ngoai gidi han twong déng (-27,17 — 24,89).
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Biéu do 3. Biéu doé Bland Altman danh gia vé sw twong dong giira hai phwong phap
khi do phan ap oxy phé nang- déng mach.

C6 2 cap s6 liéu (chiém 4%) ndm ngoai giGi
han twong déng (-33,28 — 65,22).

IV. BAN LUAN

Nghién clru so sanh 50 c&p sb liéu vé cac
chi s6 trao déi khi cla hai phwong phap cho
mdi bién nghién ctru tlr 35 bénh nhan théd may
xam nhap.

PaO,va gPa0,: Theo két qua nghién ctru,
PaO, cla 2 phwong phap co6 twong quan voi
nhau, hé sé twong quan r = 0,81, ddng thoi
khi danh gia twong ddng béng biéu db Bland
— Altman cho thdy hai phwong phap cé tinh
twong déng cao vai trung binh khac biét va %
sai s6 thap. Két qua clia ching téi twong déng
voi tac gid West JB va cong s (2019) voi hé sb
twong quan R?= 0,758 va trung binh khac biét =
2,7 khi tién hanh nghién ctru trén 23 bénh nhan
tai khoa C4p ctru, phau thuat va noi khoa cé tén
thwong phéi.8

EtCO, va PaCO,: Khac véi PaCO, duoc do
trwc tiép trong mau dong mach, EtCO, dwgc do
bang phwong phap do cdm bién dong thdi bén
(sidestream) qua dong khi thé dén twr 6ng két
ndi trén day may tho, EtCO, dwoc danh gia vao

cudi thi thd ra clia bénh nhan.

Theo két qué nghién ciru cla ching t6i, cd
twong quan gitba EtCO, trén khi mau khong
xam lan va PaCO, trén khi mau dong mach
xam l4n véi hé sb twong quan r= 0,71. Khi
phan tich bang biéu d6 Bland - Altman cho thay
tinh twong déng gitka hai phwong phap voi
trung binh khac biét = 5,26 va % sai s6 31,25%.

Mot nghién ctru cda Tyagi D trén 100 bénh
nhan mac COPD bj suy hé h4p tang CO2 mau,
trong d6 73% bénh nhan th& may xam nhap
cho thdy c6 méi twong quan dang ké gitra gia
tri PaCO, va EtCO, (r = 0,82), phéan tich Bland-
Altman cho thay dd léch trung binh = -19,4. Két
qua nay cho thay phép do EtCO, cé twong quan
voi gia tri PaCO, & nhitng bénh nhan thd may
xam nhap.°

Két qud cla chung tdi twong déng voi
nghién ctu cla tac gia Uzunay H va cong sw
(2021) khi so sanh EtCO, v&i PaCO, trén mau
dong mach & bénh nhan thé may khéng xam
nhap, nghién ctru cho thdy mdc dé twong quan
trung binh gitra hai chi s6 v&i hé sé twong quan
R2= 0,567 va sw khac biét gilra hai trung binh
c6 y nghia théng ké véi Z = -10,64, p < 0,001.7°
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Tac gia Yosefy C va cong sw (2004) khi tién
hanh nghién ctu s dung EtCO, nhw mot yéu
t6 dy doan PaCO, trén 73 bénh nhan suy ho
hép tai khoa Cép clru cho két qua cé tuong
quan gitra PaCO, va EtCO, voi R?= 0,792, tuy
nhién tac gid khéng danh gia vé sai s twong
ddng gitra hai phwong phap do, do d6 khéng
két luan duoc co stir dung thay thé EtCO, cho
PaCO, trén khi mau dong mach hay khéng.™

O, Deficit va AaDO,: AaDO, c¢ vai tro trong
danh gia mirc dd bat twong xrng gitra thong
khi va twdi mau, va thuwdng dwoc tinh tha cong
sau khi c6 két qua PaO, va PaCO, trén khi mau
dong mach xam lan. O, Deficit trén khi mau
khoéng xam lan cho két qua truc tiép dwa trén
tinh toan tlr cac tin hiéu thu nhan trén cam bién.
Nghién ctru cGia chiing t6i cho thay c6 sw twong
quan gitra hai chi s6 AaDO, trén khi mau dong
mach va O, Deficit v&i R= 0,98 tuy nhién hai
chi s nay lai kém twong ddng véi Mean bias =
15,97 va % sai s6 37,65%.

V6&i cac théng sbé cla may, ching tdi cé
duwoc théng tin vé chi sé oxy, carbon dioxide
mét cach nhanh chéng, tuy nhién lai khdng co
cac chi sb quan trong khac (pH, HCO,, BB, BE,
lactat...) nhw & khi mau déng mach xam lan
trén cac bénh nhan nang.

gPa0, la mét théng sb tinh toan va phy
thudc rat nhiéu vao do bao hoa oxy mach nay.
Trong mbi trworng bénh nhan hdi strc thi nhitng
trwdng hop st thude van mach liéu cao dan toi
co mach ngoai vi qua murc hay thiéu mau nang,
raynaud... thi chi s& nay la khéng chinh xac. Va
ching t6i cling khéng s dung dwgc phuong
phap nay trén bénh nhan ECMO, dé la mét vai
han ché trong nghién ctru nay.

V. KET LUAN

C6 su twong ddng va twong quan vé chi sb
phan ap O,, phan ap CO, khi do bang 2 phuong
phap khoéng xam 14n va xam l4n & bénh nhan
thong khi xam nhap. Viéc st dung phuwong

phap do khi mau khéng xam lan nham muc
dich thay thé cho khi mau trén 1am sang c6 thé
dwoc can nhac & nhivng déi twong bénh nhan
can theo déi khi mau déng mach nhiéu lan hodc
lién tuc. Tuy nhién, trong pham vi nghién ctu
con nhd, véi sb lwong c& mau khiém tén, ching
t6i kién nghj can cé thém cac nghién ctru vé
sau dé chirng minh két qua nay.

TAI LIEU THAM KHAO

1. Kempker JA, Abril MK, Chen Y, et al.
The Epidemiology of Respiratory Failure in
the United States 2002 - 2017: A Serial Cross-
Sectional Study. Critical care explorations.
2020;2(6):e0128.

2. Severinghaus JW. The invention and
development of blood gas analysis apparatus.
Anesthesiology. 2002;97(1):253-256.

3. Criscuolo C, Nepper G, Buchalter S.
Reflex sympathetic dystrophy following arterial
blood gas sampling in the intensive care setting.
Chest. 1995;108(2):578-580.

4. West JB, Wang DL, Prisk GK, et al.
Noninvasive measurement of pulmonary gas
exchange: comparison with data from arterial
blood gases. American journal of physiology
Lung cellular and molecular physiology.
2019;316(1):L114-1118.

5. Howe CA, MacLeod DB, Wainman L, et
al. Validation of a Noninvasive Assessment of
Pulmonary Gas Exchange During Exercise in
Hypoxia. Chest. 2020;158(4):1644-1650.

6. WestJB, Crouch DR, Fine JM, etal. ANew,
Noninvasive Method of Measuring Impaired
Pulmonary Gas Exchange in Lung Disease: An
Outpatient Study. Chest. 2018;154(2):363-369.

7. Prisk GK, West JB. Deriving the arterial
pO, and oxygen deficit from expired gas and
pulse oximetry. Journal of applied physiology
(Bethesda, Md: 1985). 2019;127(4):1067-1074.

8. Prisk GK, West JB.
Measurement of Pulmonary Gas Exchange

Non-invasive

84

TCNCYH 180 (7) - 2024



Efficiency: The Oxygen Deficit. Frontiers in
physiology. 2021;12:757857.

9. Tyagi D, Govindagoudar MB, Jakka S, et
al. Correlation of PaCO, and EtCO, in COPD
Patients with Exacerbation on Mechanical
Ventilation. Indian journal of critical care
medicine: peer-reviewed, official publication
of Indian Society of Critical Care Medicine.
2021;25(3):305-309.

10. Uzunay H, Selvi F, Bedel C, et al.

TAP CHi NGHIEN CU’U Y HOC

Comparison of ETCO, Value and Blood
Gas pCO, Value of Patients Receiving Non-
invasive Mechanical Ventilation Treatment in
Emergency Department. SN comprehensive
clinical medicine. 2021;3(8):1717-1721.

11. Yosefy C, Hay E, Nasri Y, et al. End
tidal carbon dioxide as a predictor of the
arterial pCO, in the emergency department
setting. Emergency medicine journal : EMJ.
2004;21(5):557-559.

Summary

COMPARISON OF SOME GAS EXCHANGE INDICATORS
MEASURED BY BOTH NON - INVASIVE AND INVASIVE METHODS
IN PATIENTS WITH INVASIVE MECHANICAL VENTILATION

The study aimed to evaluate the correlation between blood gas parameters in non-invasive and
invasive arterial blood gas measurements in mechanically ventilated patients. A descriptive study was
conducted from June 2023 to September 2023. The study collected data from 50 pairs of variables
simultaneously in 35 patients undergoing invasive mechanical ventilation at the Department of
Emergency Medicine and Intensive Care of Hanoi Medical University Hospital. There was a good
correlation observed between gPaO,, O, Deficit and EtCO, from non-invasive measurements when
compared with PaO,, AaDO, and PaCQO, in the arterial blood gases, with corelation coefficients of 0.83;
0.98and 0.71, respectively. Bland - Altman analysis of gPaO,,, EtCO, parameters in non-invasive blood
gas measurements compared to PaO,, PaCO, in invasive arterial blood gas measurements showed
good similarity, with Mean biases of -1.14 and 5.26, respectively. The percentage error was found to
be 26.23% and 31.25%, respectively. In patients with invasive mechanical ventilation, this research
suggested that the non-invasive blood gas measurement method had similarities and correlations in
O, partial pressure and CO, partial pressure indices compared to measurements by invasive methods.

Keywords: Non-invasive blood gases, Arterial blood gases, Respiratory failure, Invasive
mechanical ventilation.
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