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TUONG QUAN GIU’A GIA TRI PCO; PO QUA DA (PtcCOz) V01 PaCoO>
TREN BENH NHAN BPQ'T CAP BENH PHOI TAC NGHEN MAN TINH

D6 Ngoc Son', Nguyén Vin Nam?, Bui Thi Hwong Giang?

TOM TAT

Muc tleu Phan tich mdi tuong quan va su tudng
dong glLra gia tri PCO; do qua da (PtcCO;) véi PaCo; &
bénh nhan dgt cdp bénh phéi tdc nghén man t|nh
(COPD) Phu‘dng phap nghlen clru: Nghlen cfu mo
ta ngau nhién loat ca bénh trén 30 bénh nhan dugc
chan doan dot cap COPD theo tiéu chudn GOLD 2022
nhap vién vao Trung tam Hoi sirc tich cuc - Bénh vién
Bach Mai trong thai gian tir 11/2022 dén 08/2023. So
sanh, phan tich mai tudng quan glLra gla tri PtcCO; va
PaCOz & nhém bénh nhan trén. Két qua C6 30 bénh
nhan du tiéu chuén tham gia nghlen ctu véi do tu0|
trung binh 70,3 £ 9,7 n&m, bénh ly kém theo chu yéu
la tang, huyét ép (26,7%), dai thao dutng (20,0%). 88
cap mau khi mau déng mach va gia tri PtcCO, da dugc
ghi nhan. Gia tri PaCO; trung binh la 55,8 + 13,3
mmHg. Gia tri PtcCO; va PaCO; c6 mdi tugng quan tot
(R?2 = 0,94, p < 0,001), trung binh cla su khac biét Ia
3,09 mmHg va khoang gia tri gidi han tuong dong la
tu‘ -3,35 dén +9,55 mmHg (theo biéu do Bland -
AItman) Su khac b|et g|Lra hai chi s6 PaCO; va PtcCO;
tang theo mic do nang PaCO,. Két luan: C6 moai
tuong quan tot gilta gia tri PtcCO, va PaCO, trén bénh
nhan dot cdp bénh phdi tdc nghén man tinh. 7o
khéa: PCO, do qua da, PtcCO,, khi mau dong mach,
PaCO,, dgt cap bénh ph0| tac ngh&n man tinh, COPD

SUMMARY
CORRELATION BETWEEN TRANSCUTANEOUS
PCO2 (PtcCO2) AND PaCO: IN PATIENTS WITH
ACUTE EXACERBATION OF CHRONIC
OBSTRUCTIVE PULMONARY DISEASE (COPD)
Objective: To analysis the correlation and
aggrement between transcutaneous carbon dioxide
(PtcCO;) values and arterial carbon dioxide (PaCO3) in
patients with acute exacerbation of chronic obstructive
pulmonary disease (COPD). Method: A case series of
30 patients diagnosed with COPD exacerbation based
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on the GOLD 2022 criteria. These patients were
admitted to the Center for Critical Care Medicine at
Bach Mai Hospital from November 2022 to August
2022. The study aimed to compare and analyze the
correlation between PtcCO, and PaCO,. Results:
Among the 30 eligible patients enrolled in the study
with a mean age of 70.3 + 9.7 years. The main
comorbidities observed were hypertension (26.7%)
and diabetes mellitus (20.0%). A total of 88 pairs of
arterial blood gas samples and PtcCO2 values were
recorded. The mean PaCO; value was 55.8 = 13.3
mmHg. There was a strong correlation between
PtcCO; and PaCO; values (R? = 0.94, p < 0.001), with
the mean bias was 3.09 mmHg and an agreement
with the limits of agreement were -3.35 to +9.55
mmHg (based on the Bland-Altman plot). The
difference between PaCO, and PtcCO, values
increased in line with PaCO, severity. Conclusion:
There is a good correlation between PtcCO; and PaCO;
values in patients with acute exacerbation of chronic
obstructive pulmonary disease.

Keywords: transcutaneous PCO,, PtcCO,, arterial
blood gas, PaCO,, chronic obstructive pulmonary
disease exacerbation, COPD

I. DAT VAN DE

Dot cdp bénh phdi tdc nghén man tinh
(COPD) la tinh trang cdp clu thudng gdp tai cac
dan vi cap cltu va hoi suc tich cuc (HSTC). Ti lé
tr’ vong cla nguGi bénh dot cap COPD nhap
khoa hoi stic cap cltu con kha cao. Chi s6 Ap
suat riéng phan khi carbonic trong xét nghiém
khi mau dong mach (PaCOz) la mét trong nhiing
tiéu chudn dé danh gia mic dé nghiém trong
cling nhu theo doi dien bién cua dot cap COPD,
tuy nhién I8y khi mau dong mach la mot thu
thuat xam lan, gay dau va chi danh giad tai mot
thai diém.

Theo doi PCO. qua da (PtcCO2) la mot
phuang phap dung cdm (ng nhiét trén da nham
tdng dong mau dén td chlc da va dudi da, tir do
tdng cudng khuéch tan khi COz tr mau mau ra
bé mat da. Khi CO2 sé dudgc hadp thu bai mot dién
cuc hoa hoc cd chira cac chat dién phan, qua do
tinh ra chi s6 PaCO2 trong mau. Day la mot
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phuong phap ¢ nhiéu vu diém nhu: khéng xam
Ian, gitp theo doi lién tuc, khong can thuc hién
lay khi mau dong mach, khong gay mat mau,
khong gady dau [3]. Do do chdng toi ti€n hanh
nghién cliu véi muc tiéu: Danh gia moi tucng
quan gitra gia tri PCO2 do qua da (PtcCO2) V@i
PaCO; trén bénh nhdn dgt cdp bénh phdi tc
nghén man tinh.

Il. DOI TUONG VA PHUONG PHAP NGHIEN CU'U

2.1. P6i tugng nghién ciru

Tiéu chudn lua chon:

- Ngudi bénh dudc chdn doéan dgt cdp COPD
thoa man tiéu chuan chan doan clia GOLD 2022
diéu tri tai Trung tam Hoi surc tich cuc, Bénh vién
Bach Mai

- NguGi bénh va/hodc gia dinh tu nguyén
dong y tham gia nghién ctru

Tiéu chuan loai trur:

- Ngudi bénh chin doan lao phdi, hen phé
quan, gian phé quan, xc phdi

- Ngu@i bénh c6 bénh ly tim mach nang két
hgp: tdng huyét 4p khdng dugc kiém soét, can
dau that nguc, nhoi mau cd tim, c6 shunt dong
mach-tinh mach, ...

- Ngudi bénh c6 tinh trang giam tudi mau td
chilrc da nai gén cam bién: sdc, ha than nhiét, st
dung thubc van mach, bénh ly ddong mach ngoai
bién,...

2.2. Phuang phap nghién ciru:

Thiét ké nghién curu: Nghién ciru mo ta
loat ca bénh

Thoi gian nghién cau: TU thang 11/2022
dén thang 08/2023

Dia diém nghién cdu: Trung tdm Hoi sic
tich cuc — Bénh vién Bach Mai

Cdc budc tién hanh nghién cuu:

- Thiét bi theo ddi CO, hiéu chuén tu déng
(theo khuyén nghi ctia nha san xuat)

- Gdn cam bién vao vi tri ving da dudi
xuang don 2 —4 cm

- VUng da gan cam bién dugc lam ndng dén
nhiét do 42°C trong thgi gian 2 — 10 phut gay
gidn mach cuc bd dé tdng tinh thdm thau cua da
dai véi CO2

- Chd t8i thiéu 20 ph(t d€ on dinh cac théng s&

- Mau khi mau déng mach dugc lay tir dong
mach quay nlfa cd thé cung bén vdi vi tri gén
cam bién

- Gia tri PtcCO2 trén man hinh va mét s chi s6
lam sang dugc ghi lai tai thdi diém I&y khi mau.

- Mau khi mau déng mach ngay lap tic
dugc phan tich

2.3. Phan tich so0 liéu:
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- Xt ly s6 liéu theo phan mém théng ké
STATAV.17.0 i

- Chi s6 PtcCO2 va PaCO: dugc biéu dién
dudi dang trung binh + dd Iéch chuén vdi phan
phSi chuan; trung vi, t& phan vi vSi phan phdi
khdng chuan.

- Bién s6 dinh tinh dudc trinh bay dudi dang
sO trudng hgp va ty 1€ %

- Kiém dinh T-test, hé s8 tuong quan
Pearson, biéu do Bland-Altman

- Cac thuat toan khac: tinh ty 1€ phan tram,
gia tri trung binh, d6 Iéch.

- Tat ca cac phan tich thong ké dugc thuc
hién & mic y nghia 95%, va p < 0,05 dugc coi la
c6 y nghia.

2.4. Pao dirc nghién ciru: Nghién clru da
dugc thong qua bdi Hoi dong dé cuong nghién
cru Trudng Pai hoc Y Ha Noi va Hoi dong khoa
hoc va dao ddc bénh vién Bach Mai. Nghién cltu
chi dugc thuc hién khi cé sy dong y cla ngudi
bénh va/hodc ngudi nha ngudi bénh va chi nham
phuc vu cho muc dich diéu tri cho ngudi bénh,
khdng gay nguy hiém cho ngudi bénh.

INl. KET QUA NGHIEN CUU
Trong thdi gian nghién cttu tir thang 10/2022
dén thang 08/2023, c6 30 bénh nhan dgt cap
COPD dép Ung du tiéu chudn dugc lya chon vao
nghién clu véi 88 mau xét nghiém khi mau déng
mach tudng Ung vdi 88 gia tri PtcCO2 dugc ghi nhan.
3.1. Péc diém chung cia bénh nhén
nghién cfu
Bang 1. Pac diém chung cua bénh nhén
nghién cuu
Tudi (nam), trung binh %[ 70,3 £ 9,7 (49—
SD (khoang gia tri) 93)

Nam/Ni, n (%) 28 (93,33)/2 (6,67)

BMI (kg/m?), trung binh -
+ SD (khoang gia tri) 20,1+3,3 (13,8-25,9)

Bénh ly man tinh mac kém, n (%)

Tang huyét ap 8 (26,7%)

Pai thao ducng 6 (20,0%)

Suy tim 4 (13,3%)

Bénh noi khoa khac 13 (43,33%)

Lam sang thgi diém vao HSTC, trung binh %
SD (khoang gia tri)

Huyét ap tam thu (mmHg) | 128+18 (162-92)

Huyét ap tam truang 75+11 (100-55)

(mmHg)
Nhip tim (nhip/phut) 110+17 (69-138)
SpO2 (%) 93%4 (80-100)
Phuong thirc thong khi thdi diém Idy mau, n
Thé may xam nhap 68
NIV/HFNC 10
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Oxy kinh/mask

|

10

Khi mau dong mach, trung binh £ SD
(khoang gia tri)

Nhé&m PacCo,; < 50 mmHg

pH

7,42+0,07 (7,26-7,62)

Pa02, mmHg

82,7+17,5 (45-157)

PaCOz, mmHg

55,8+13,3 (33-91)

HCO3", mmol/L

36,4£8,6 (22-57)

PtcCO2 (mmHg), trung
binh + SD (khoang gia tri)|>20131 (30,2-82,0)
Nhadn xét: Nndbm bénh nhan nghién cltu cd
tudi trung binh kha cao, hau hét cd bénh ndi
khoa kém theo. Khi mau dong mach da s6 co
tinh trang tang PaCO..
3.2. Moi tuong quan giita PtcCO: va
PaCO2
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Biéu db 1. Tuong quan hoi quy tuyén tinh
gitta PtcCO: va PaCO:

Nhan xét: Cé sy tuong quan cao giifa 2 gia
tri PtcCO2 va PaCO.. Phuadng trinh tuong quan
hoi quy tuyén tinh giita 2 gia tri la: PaCO2 = 0,99
x PtcCOz + 3,84 (mmHg); R2= 0,94 (p < 0,001)

3.3. Su tuong dong giira PtcCO: va
PaCO:. Chung tdi st dung biéu dd Bland-Altman
plot d€ danh gia su tuang dong gilta PtcCO> va
PaCOs..

= ° © +1.96 SD
= ° ° 955
El 0% o o
8 g e ° o
g o Uuoof- © %0525 o B0 © e o 4 ©  Trung binh
& o © = ° o° o 3.09
a - o °o -
E o - o -1.96 SD
° -3.35
°
o
Jo o w0 3o 750 3o o
ng binh ciia PaCO: va PteCO: (1 uuﬂg)
Biéu do 2 Su’ tuong dong giira PtcCO: va
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Nhan xét: Trung binh cua su khac biét
(bias) la 3,09 mmHg, khoang gia tri gidi han
tugng dong (bias = 1,96 SD) la tir -3,35 dén
+9,55 mmHg. Bi€u dd trén da cho thdy cd su
tudng dong gilra gia tri PtcCO2 va PaCO: khi hau
hét cac diém dir liéu déu ndm gilta hai dudng
gidi han tudng dong trén va dudi.
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Trung binh cia PaCO, va PtcCO, (mmHg)
Biéu db 3. Su tuong dong giifa PtcCO: va
PaCoO: theo mic dé PaCO:

Nhan xét: Co su tudng dong gilta gia tri
PtcCO2 va PaCO: tai cac mic d6 PaCO: khac
nhau. Tuy nhién, mdc d6 PaCO: cang cao, trung
binh su’ khac biét va khoang gidi han tuong dong
trén va dudi cang I6n.

I 1

PaCO: = 65 mmHg

§

PaC0s - PteCO; (mmHg)

Biéu dé 4. Anh hudng cta PaCO: tdi su’
khac biét giifa PaCO: va PtcCO:
Nhan xét: Su khac biét gilta hai chi s0
PaCO: va PtcCO> tang theo mirc do PaCOs..

IV. BAN LUAN

Trong nghién clfu cta chdng t6i, bénh nhan
dot cdp COPD nhap vién cé dd tudi trung binh
tugng doi cao (70,3 £ 9,7 nam), chu yéu la nam
giGi (93,33%), c6 nhiéu bénh dong mac: 26,7%
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tang huyét ap, 20,0% dai thao dudng,... Két qua
trén tuong dong vdi ké€t qua nghién clu cla
Nguyén Lan Hi€u, Phan Thu Phuong va cong su
(2023), trong dd do tudi trung binh 1a 73,11 +
9,51 ndm, nam gidi chi€ém 91,26% va tang huyét
ap, dai thdo dudng 1a nhitng bénh ddng mac
chiém ti Ié cao nhat, lan luct la 50,49% va
14,56% [1].

88 mau két qua khi mau déng mach da dudgc
ghi nhan trong nghién cltu cta ching toi. Gia tri
trung binh cua PaCO: la 55,8 + 13,3 mmHg (33
- 91 mmHg), cao han so vdi két qua nghién clru
cla Hoang Thuay, Nguyen Viét Nhung (2022):
46,04 £ 11,84 mmHg [2]. Su khac biét nay co
thé giai thich do nghién cfu cua ching téi chu
yéu la nhitng bénh nhan dot cap COPD mirc do
nang, co chi dinh diéu tri tai don vi hoi sic tich
cuc. Ngoai ra, gia tri trung binh ctia mot s6 chi
sO khi mau khac trong nghién cru cta chung toi
la: pH 7,42 £ 0,07, PaO2 82,7 £ 17,5, HCO3 36,4
+ 8,6, lactat 1,6 + 1,3.

Phuong phap do CO: qua da dugc si dung
rong rai tai cac dan vi hoi suc trén thé gidi. Su
khac biét 16n gilra hai gia tri PaCO2 va PtcCO2
hién van la nguyén nhan gay ra sy lo ngai trong
viéc ’ng dung lam sang phuong phap do CO:
qua da. Nhiéu nghién clu trén thé gigi trudc do
da phan tich va danh gid tinh chinh xac cling
nhu mic d0 tin cay cua gia tri PtcCO2 cho thay
¢d mai tuong quan tot gitra PaCO2 va PtcCOa.

Nghién cltu clia Gancel va cong su (2011)
tién hanh trén nhém bénh nhan suy ho hap cap
tai khoa cdp cu, trong dé nguyén nhan do dot
cdp COPD chiém ti 1& 16n nhat (38,09%), tong
cbng co6 29 cap gia tri PaCO2 va PtcCO: da dugc
ghi nhan. Nghién clru da dua ra phudng trinh
tugng quan tuyén tinh gilta PaCO; va PtcCO: la
PaCO: = 0,92 x PtcCO2 + 4,02, vGi R = 0,97, p
< 0,001. Phan tich Bland-Altman trong nghién
cltu cho thdy trung binh su khac biét la 0,1
mmHg va khoang gia tri gidi han tuong dong tur -
6 dén 6,2 mmHg [3]. Nghién cru cta Storre va
cong su (2011) trén 24 bénh nhan thd NIV
(71,43% bénh nhan COPD), 93 gid tri PtcCO2
dudc ghi nhan thong qua thiét bi do CO2 qua da
cla SenTec. K&t qua cho thay hé sb tuong quan
Pearson la R = 0,943, p < 0,001, trung binh su
khac biét la 1,0 mmHg véi khoang gia tri giGi han
tugng dong tir - 4,7 dén 6,7 mmHg khi ti€n hanh
phén tich Bland-Altman [4]. MGt nghién cttu khac
cla Storre va cong su' nam 2007 trén 10 bénh
nhan, trong do c6 8 bénh nhan dgt cap COPD vdi
tdng cdng 250 cdp gid tri so sanh da cho thdy
moi tuong quan tot gilta PaCO2 va PtcCO: khi
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dua ra két qua hé sb tugng quan Pearson la R =
0,916, p < 0,001, trung binh su khac biét la 4,6
mmHg va khoang gia tri gidi han tugng dong tur -
3,9 dén 13,2 mmHg [5]. Nghién cfu clia McVicar
va Eager (2009) c6 hé s6 tuagng quan Pearson la
R = 0,94, p < 0,001, trung binh su khac biét la
0,02 kPa (0,15 mmHg), khoang gia tri gidi han
tuong dong tir - 6 mmHg dén 6,2 mmHg [6].

Két qua nghién cltu clia ching t6i cling cho
thay cd su tuong dong gilra gid tri PaCO2 va
PtcCO.. Su' tuong dong nay dudc thé hién khi
phan tich véi bi€u dd Bland — Altman khi phan 16n
s6 liéu ndm trong khoang gidi han tuong dong
trén va dudi (tur - 3,35 dén 9,55 mmHg) vai trung
binh sy khac biét la 3,09 mmHg. Ching téi cling
dua ra phudng trinh tugng quan tuyén tinh giifa
PaCO> va PtcCO> la PaCO2 = 0,99 x PtcCO, + 3,84
(mmHg); R? = 0,94 (p < 0,001). Ciling gidng Vdi
cac nghién ctu trén, nghién clu cta ching toi
van ghi nhan su chénh léch I6n gitta 2 gia tri
PaCO2 va PtcCO2 & mét sd cap so sanh. Sy chénh
léch 16n nhat dugc ghi nhan la 9 mmHg.

Bén canh viéc danh gid va phan tich moi
tugng quan chung gilra gilta hai gia tri PaCO2 va
PtcCO2, mot s6 nghién clru trén thdi gidi cling da
ti€n hanh phan tich tinh chinh xac cla gid tri
PtcCO2 & cac muc do tang PaCO2 khac nhau. M6t
sO nghién clru da chi ra su khac biét gilra hai gia
tri nay tang Ién khi mdc d6 PaCO: tang. Nghién
cru cla Ruiz va cong su (2016) trén nhdm bénh
nhan c6 chan doan dot c&p COPD chiém ti 18 16n
nhat (45%) véi 81 cap so sanh dugc phan tich.
Khi phan tich bang biéu d6 Bland — Altman d3
cho thdy trung binh su khac biét & 3 nhom
PaCO: < 50 mmHg, PaCO2 50 — 60 mmHg va
nhom PaCO; > 60 mmHg lan lugt la 1,77 mmHg,
3,69 mmHg va 6,77 mmHg. Nhdm PaCO: > 60
mmHg cé khoang gia tri gigi han tugng dong la
tr - 2,5 dén 16,1 mmHg [7]. Nghién clfu cua
Kelly va Klim (2011) trén nhdm bénh nhan thg
NIV, PaCO: trung binh la 60 mmHg. Nghién clru
cho thay c6 méi tuong quan kém gilta PaCO2 va
PtcCO2 khi két qua trung binh sy khac biét la 6,1
mmHg véi khoang gia tri gidi han tugng dong tir
- 10 dén 22 mmHg [8]. Trong nghién cru cla
ching t6i, nhdm bénh nhan cé PaCO: > 65
mmHg cé trung binh su khac biét la 4,13 mmHg,
khoang gia tri gigi han tuong dong la tor — 1,99
dén 10,26 mmHg. Trong khi nhdom bénh nhan cé
PaCO2 < 50mmHg va PaCO2 50 — 65 mmHg cd
trung binh su’ khac biét [an lugt la 2,94 mmHg va
2,53 mmHg.

Ching t6i nhan thdy rang gia tri PtcCO2 c6
thé dan dén danh gia thap gid tri PaCO. thuc té,
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dac biét khi PaCO2 cd xu hudng tang cao. biéu
nay cé thé géy anh huang téi danh gia va quyé't
dinh Iam sang, dac biét ¢ nhiing bénh nhan c6
thé can hd trg thong khi bang may. Perdng
phap do PCO: qua da gilp giam thiéu viéc 1ay
mau xét nghiém khi mau dong mach nhung gia
tri PtcCO: ciing can dugc giai thich mot cach than
trong, dac biét la trong nhiing trudng hop bénh
nhan c6 mic dé6 tang CO2 mau cao, do do
phudng phap do PCO. qua da khdng th& hoan
toan thay thé xét nghiém khi mau dong mach.
Tuy nhién, chdng t6i nhan thay gia tri PtcCO: la
mdt cdng cu hitu ich d€ theo ddi xu hudng, gilp
dua ra du doan nhitng thay d6i vé PaCO.. Nhan
dinh clia chiing t6i tuang tu véi dé xuat dugc dua
ra bdi tac gia Rodriguez va cong su (2006) [9].

V. KET LUAN

C6 mdi tuong quan tot gilra gia tri PtcCO2 va
PaCO; trén bénh nhan dot cdp bénh phdi tic
nghén man tinh.
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PAC PIEM DICH TE HQC, LAM SANG, CAN LAM SANG, BIEN CHO'NG
VA KET QUA PIEU TRI BENH CUM & TRE EM
TAI BENH VIEN PAI HOC Y KHOA VINH

TOM TAT. B

Muc tiéu: M6 td déc diém dich té hoc 1dm sang,
can lam sang, bién chiing va két qua diéu tri bénh
cUm mua & tré em tai Bénh vién Dai hoc Y khoa Vinh
tlr 01/9/2023 dén 31/8/20223. Pdi tuong: 945 tre
em dudc chan doan cim mua diéu tri tai Bénh vién
Pai hoc Y khoa Vinh tir 01/9/2023 dén 31/8/20223.
Phucong phap: M0 ta mét loat ca bénh. Két qua: Ty
I€ nhiém Cim mua 19,09%, trong d6 nhiém Cim A
49,9%, Cim B 45,2% va 4,9% dong nhiém cum Ava
cum B. SG bénh nhi nhidm ctm song G vung nong
thon: 18 41%, thanh phd: 81,59%. ty & nam/nir la
1,27, s6 tré mac nhiéu nhat d d6 tudi 12 thang - 60
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thang chiém 57,57%. Bénh cim gap nhiéu nhat vao
mua déng, da so tré dén kham vi sot va ho (89,84%),
sOt vira va cao chiém trén 90% cac trudng hgp, hau
hét tré déu cd triu ching ho, chay nudc mii, viém
hong chiém 88,99 — 95%, s6 Iugng bach cau tang gap
37,99%, c6 21,48% CRP ting >12mg/L. Bién chiing
co 47,83% tré mac cac bién chu’ng cla cum, trong do
viém ph0| 46,24%, viém phé quan: 31 86%, viém tai
glu’a 7,96%, tleu chay 7,74%. Tré khong tiém phong
c6 nguy c6 mac cac bién cerng khi nhiém cim cao
hon 2,78 lan so vdi tré dudc tiém phong. Bénh nhi
cim kh6ng dugc diéu tri bang Oseltamivir ¢ nguy cg
mac bién Chlfl’ng‘ cao han 8,35 lan so véi bénh nhi cim
dugc diéu tri bang Oseltamivir. Két luan: Cim mua
co triéu cerng chd yéu la s6t, bién chu‘ng terdng gap
la nhiém trung dudng hé hap Diéu tri sém bang
Oseltamivir giam nguy cd mac cac bién ching. Tré
khong tiém phong co nguy co mac cac bién chiing khi
nhiém cim cao han so véi tré dugc tiém phong.

T khoa: Cim mua, tré em, bién ching, tiém
phong, Oseltamivir, Bénh vién DHYK Vinh
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