Brown 2018 - Incidence of Hypocapnia, Hypercapnia, and Acidosis and the Associated Risk

Incidence of Hypocapnia, Hypercapnia, and Acidosis and the
Associated Risk of Adverse Events in Preterm Neonates

Melissa K Brown RRT RRT-NPS, Deborah M Poeltler PhD, Kasim O Hassen RRT RRT-NPS,
Danielle V Lazarus RRT. Vanessa K Brown. Jeremiah J Stout, Wade D Rich RRT RRT-NPS, and
Anup C Katheria MD

Ty 1& giam CO; mau, ting CO; m4u va nhiém toan va nguy co lién quan
dén cac bién cd bat lgi & tré so sinh non thang

Respiratory Care August 2018, 63 (8) 943-949; DOI: https://doi.org/10.4187/respcare.05801

Bén dich ciia BS. Pang Thanh Tuan — BV Nhi Dong 1

Tém tit

PAT VAN DPE: Ting CO, mau cho phép 1a mot
chién luoc bao vé phdi. Ching toi dd tim cach xem
x€t thuc hanh 1am sang hién tai cia minh vé pham vi
tang CO, cho phép va xac dinh mdi quan hé giira
PaCOs va pH ciing nhu céac két qua bat loi.

PHUONG PHAP: Mot phan tich thir cdp cua thu
nghiém lam sang kep day ron mudn di duogc thuc
hién trén tat ca cac xét nghiém khi mau dong mach
trong 72 gid dau tién & tré < 32 tuan tudi thai. TAt ca
cac gia tri khi mau dong mach dugc phan loai thanh
mot pham vi 1dm sang dé xac dinh phan trim kha
ning xay ra trong tong sé mau. Mdi quan hé don bién
va da bién cua cac bién cd bat loi nghiém trong va
PaCO; theo trong sb thoi gian, dao dong cua PaCO,,
PaCO; tbi da va tbi thiéu, kiém du va pH di duogc
danh gia.

KET QUA: 147 tré so sinh c6 cn ning khi sinh 1a
1.206 + 395 g va tudi thai 28 + 2 tuan duoc thu nhén.
Trong tong s6 1.316 miu, < 2% bi giam CO, méau
(PaCO; <30 mm Hg), 47% la binh thuong (PaCO»
35-45 mm Hg), 26,5% bi taing CO; nhe (PaCO; 45—
55 mm Hg), 13% bi tang CO; mau vira phai (PaCO>

55-65 mm Hg) va 6,5% bi tang CO> nghiém trong
(PaCO; > 65 mm Hg). Khong c6 tac dung phu nao
lién quan dén giam CO, mau. Cac dbi tuong tir
vong/xuit huyét ndo that nang c6 PaCO; trung binh
cao hon la 52,3 so voi 44,7 (ty sb chénh [OR] 1,16,
CI 95% 1,04-1,29, P= 0,006), 6 bién thién cua
PaCO; cao hon vé6i d6 1éch chuan 1a 12,6 so véi 7,8
(OR 1,15, C195% 1,03—1,27, P = 0,01) va do pH tdi
thiéu thap hon 1a 7,03 so véi 7,23 (OR 0, 95 % CI 0—
0,06, P=0,003). Khong c6 su khac bi¢t dang Kké trong
bét ky bién s6 nao ¢ nhitng ddi twong dd phat trién
cac tac dung phu khac.

KET LUAN: Viéc dit muc tiéu PaCO: thudng
xuyén cao hon binh thuong c6 thé dan dén ty 1& giam
CO> mau thip va céac tac dung phu lién quan. Ting
CO2 méu 1a phd bién, va ting CO2 méau vira phai c¢6
thé 1am tang nguy co ton thuong than kinh va mang
lai it 1oi ich cho phéi.

CAI NHIN LUOT QUA
Kién thirc hién tai

Chién luge ting CO, nhe (PaCO, = 45-55 mm Hg)
c6 thé dan dén giam sé ngay thd may va nhu cau hd
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tro may thé ¢ tudi thai da diéu chinh & tudn tha 36
khi so sanh vdi nhém binh thuong (35-45 mm Hg)
trong tré so sinh cuc ky nhe can ma khong lam tang
tac dung phu dbi v6i sy phat trién than kinh. Ty 18
loan san phé quan phoi khong giam dang ké bang
chién lugc ting CO, mau cho phép.

Bai viét nay déng gép gi cho kién thirc ciia chiing
ta

Mirc d6 ting CO2 mau cho phép tir trung binh dén
cao (> 55 mm Hg) trong 72 gid dau doi di duoc dua
vao thyc hanh 1am sang & tré so sinh, diéu nay c6 thé
lam ting nguy co than kinh va mang lai it loi ich cho
phéi. Nhim muyc tiéu mic PaCO; cao hon binh
thuong c6 thé gitp tranh cac tac dung phu lién quan
dén giam CO; mau.

Gi6i thiéu

Tang CO2 mau cho phép, hoac cho phép mirc PaCO»
tang trén muc binh thuong, 1a mot chién lugc bao vé
phoi thudng dugc st dung trong quan 1y tré so sinh
non thang.! Tuy nhién, pham vi PaCO, mang lai loi
ich voi it nguy co nhit van chua duoc biét."*> Tang
CO2 méau cho phép c6 thé cho phép duy tri thong khi
phit day da véi thé tich khi luu théng thap hon (Vr),
va no ¢6 thé gitp tranh ton thuong phoi c6 thé xay ra
do chén thuong thé tich va chan thuong khi ap.> Két
qua 13 giam ap luc dudng thd trung binh ciing c6 thé
ngin ngira ton thuong phdi ciing nhur cai thién cung
luong tim, thudng bi ton thuong & tré so sinh non
thang bi bénh nang.* Tang cudng cung cip oxy cho
ndo va cac mo quan trong khac ciing ¢6 thé duoc tao
diéu kién thuan loi bang cach dich chuyén duong
cong phan ly oxyhemoglobin sang phai, v6i nhiém
toan ho hép va ting nong d6 PaCO,. Cac thir nghiém
ngau nhién, c6 dbi chimg trude day da chimg minh
giam s ngay thé may trung binh (2.5 so véi 9,5) va
nhu cau hd tro thé may & tudi thai di diéu chinh &
tudn 36 (16% so v&i 1%)° véi chién luoc ting CO»
méu nhe (PaCO> 45— 55 mmHg)* khi so sanh véi

nhom binh thuong (PaCO; 35-45 mm Hg) & tré so
sinh cuc ky nhe can ma khong lam tang tac dung phu
d6i v6i sy phat trién than kinh. Tuy nhién, ty 1¢ loan
san phé quan phoéi (bronchopulmonary dysplasia,
BPD) khong giam dang ké bang chién lugc ting CO»
méu cho phép.*”’

Ting CO2 méau c6 thé lam giin mach mau nio
va luu lugng mau nado; nguoc lai, gidm CO2 mau co
thé dan dén co mach va giam dang ké luu lugng méau
n30.51° Mutrc d6 PaCO; ting dan ciing co thé lam
giam kha ning tu diéu hoa luu luong méau nio va c6
thé dan dén ton thuong do thiéu méau cuc b ¢ ndo tré
so sinh.>*? Tiang CO, méu, giam CO, mau, dao dong
PaCO; va nhiém toan déu c6 lién quan duong tinh
v6i xudt huyét ndo thit (intraventricular hemorrhage,
IVH), nhuyén chit tring quanh ndo thét
(periventricular leukomalacia) va két qua phat trién
than kinh kém & tré so sinh non thang.'*"3

Céc nghién ciru trude ddy da dat cau hoi vé
pham vi an toan cta ching tang CO> cho phép va vai
tro ctia d6 pH trong mbi quan hé. Cac gidi han chéap
nhén duge ddi voi tinh trang nhiém toan chua duoc
xac dinh ro rang va kho phan biét véi anh huong cua
chung tang CO2> mau. Tang CO; vura phai (PaCO» >
55 mm Hg) van chua dugc ching minh 1a ¢6 1oi hodc
an toan, mac du no6 da duoc bao cao la mot thuc hanh
1am sang phd bién. Kho hoan thanh cac thir nghiém
ngiu nhién c6 dbi ching diéu tra tinh an toan va hiéu
qua cta chimg ting CO2 mau vira phai do dbi tuong
tré so sinh ¢6 kha ning ty diéu chinh thong khi va
chéng 1én chi tiéu PaCO; nghién ctru. Hai thu
nghiém 14m sang ngiu nhién di cd ging xac dinh
xem viéc nhim muc tiéu mic do tang CO» vira phai
13 an toan hay c6 loi. Ca hai déu c6 két qua am tinh
va céc tac gia khong khuyén nghi thir lai chiing trong
tuong lai.”!*

Mic du hau hét cac két qua thir nghiém tich
cuc ban dau dan dén viéc chap nhan ting CO2 mau
cho phép ¢ tré so sinh so sanh muc do tang CO> nhe
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vé6i gi tri binh thudng, Thome & tt ca tré so sinh tho
méy ngau nhién < 28 tuan trong vong 6 gid sau khi
sinh dat myc tiéu PaCO» cao hon 55-65 mm Hg hoéc
35-45 mm Hg trong 7 ngay dau sau sinh.'* Thudc do
két qua chinh 1a BPD hoic tir vong va két qua phat
trién than kinh & d6 tudi diéu chinh 18-22 thang. Thu
nghiém di bi dimg sém sau khi ding ky 31% c& mau
dur kién. PaCO, muc tiéu 55-65 mm Hg c6 lién quan
dén xu hudng ty 1é tir vong cao hon va ty 18 suy giam
phat trién than kinh cao hon, dong thoi gia ting dang
ké két qua tong hop 1a suy giam tri tué hodc tir vong
(P < 0,05). Tan sd thé cao hon dé dat duoc sy trao
d6i khi voi Vr thap c6 thé da lam giam loi thé cta
viéc thong khi téi thiéu. Vr dugc giir twong tu & ca
hai nhom (chién luoc tan s6 cao pH > 7,25 véi st
dung natri bicarbonate). Chién luoc giam Vr bang
cach tang muyc ti€éu PaCO> khong c6 hi¢u lyc trong
doan hé nay (nhu duoc st dung trong ARDSnet!d),
c6 thé vo hidu hoa bat ky tac dong phdi nao giita cac
nhom. Thur nghiém gap kho khéan khi dat PaCO2 muc
tiéu cao ¢ tré so sinh khong bi liét, va méc du sy khac
biét vé PaCO; c6 y nghia thong ké (6 mm Hg, P <
0,001), nhung n6 khong dap irng muc ti€u nghién ctru
la 55-65 mm Hg.

Thtr nghiém tang CO2 mau cho phép & tré so
sinh cuc ky nhe can (PHELBI) da thu nhan 362 tré
so sinh tai 16 trung tam & Puc trudce khi bi dung sém
sau moOt phan tich tam thoi.” Céc tac giad dua ra gia
thuyét ring PaCO, muyc tiéu cao hon 55-65 mm Hg
(ngay 1-3) so v6i 40-50 mm Hg va sau d6 ting dan
trong 14 ngay s& lam giam ty 1é mac bénh BPD hoic
tir vong. Thir nghiém da két thiic khi khong tim thay
loi ich trong nhom diéu tri va xu huéng hudng t6i loi
ich trong nhoém kiém so4t. Nhom muc tiéu cao c6 ty
1€ viém rudt hoai tor cao hon dang ké va khong c6
thoi gian thd may ngan hon. Mic di nhém muyc tiéu
cao ¢6 ap luc may tho thip hon, nhung né khong
chuyén thanh két qua tot hon. Tré so sinh méc bénh
nang trong nhém muc tiéu cao (PaCO> 55-65 mm
Hg) co ty 1€ méc bénh BPD, viém rudt hoai tir va tir

vong cao hon. Cac nha diéu tra PHELBI d3 khong
thé dat duogc cac muc tiéu mong mudbn v6i nhom
PaCO; cao. PaCO; trung binh chi khéac biét 1a 6,2 mm
Hg gitra ngay thi 2 va ngay 11. Céc tac gia cho rang
muc tiéu cao c6 thé khong dat dugc trong mdt thur
nghiém ngau nhién, c6 kiém soat va co 1& khong nén
thir trén 1am sang hodc trong cac nghién ctru trong
tuong lai.’

Muc tiéu cua chung t6i la xem xét thyc hanh
lam sang hién tai ctia chiing t6i vé pham vi ting CO>
méu cho phép & tré so sinh non thang < 32 tuan tudi
thai va dé xac dinh mbi quan hé giita PaCO, va pH
trong 72 gid dau tién va cac két qua bat lgi ¢ tré so
sinh. Sau d0, thong tin nay c6 thé cho phép chiing toi
xéac dinh cac gia tri PaCO; va pH c6 lién quan dén
cac bién cd bt 1oi, c¢6 thé tu van thuc hanh 1am sang
tot.

Phuwong phap

Day 1a phan tich thir cAp ddi voi tré so sinh < 32 tuan
tudi thai da dang ky truéc d6 trong mot thir nghiém
tién ctru, ngau nhién, c6 kiém soat vé viéc cham kep
day ron (n = 150 d6i tuong).'® i twong di dugc ghi
danh vao thir nghiém chinh tir thang 8 nam 2014 dén
thang 10 nam 2015 tai Bénh vién Phu nit va Tré so
sinh Sharp Mary Birch, va da nhan duoc sy dong y
bang vin ban tir cha me hodc nguoi giam ho ciia mdi
nguoi tham gia. Tré so sinh bi nhau bong non nghiém
trong hoac di tat bam sinh di bi loai khoi thir nghi¢m
ban dau, ciing nhu cac trudng hop ma béc si diéu tri
tin ring viéc cham soc 1a vo ich. Hoi dong Danh gia
Thé ché Sharp da phé duyét phan tich thir cip. Cac
ddi tugng dugc xét nghiém khi mau dong mach
(ABG) duoc dua vao nghién ctru thir cap (N= 147).
T4t ca cac gia tri ABG trong 72 gid dau tién sau khi
sinh cung véi ché do thong khi lién quan déu duoc
dua vao phan tich. Mot nhom nghién ciou céd kinh
nghiém, nhu mot phan cua thir nghiém 14m sang ban
dau, d tién hanh thu thap tat ca dir liéu vé nhan khau
hoc va két qua cua d6i tuong (Bang 1). ABG va ché
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d6 thong khi twong tmg duoc thu thap hdi ctru tir hd
so bénh an dién tu. Dit liéu nghién ctru dugc thu thap
va quan ly bang REDCap (Research Electronic Data
Capture,  Vanderbilt  University, = Nashville,
Tennessee). Dir liéu dung thir dwoc xut tir RedCap
sang SPSS phién ban 23 cho Windows (IBM,
Armonk, New York) voi muc dich phan tich thém.

Bang 1.

Dir liéu nhan khau hoc va két qua so sinh

Characteristics All Subjects < 28 Weceks
Subjects Gestational Age
Gestational age (wk), mean = SD 28423 254+ 1.3
Birth weight (g), mean *= SD 1,206 = 395 840 += 203
1 min Apgar (IQR) 7(5,7) 45(2,7)
5 min Apgar (IQR) 8(7,8) 7(6,8)
Male, n (%) 75(51) 28 (58)
Cesarean section, n (%) 121 (82.3) 39(81.3)
Premature rupture of 25017 10 (20.8)
membranes, n (%)
Antenatal steroids, n (%) 143 (97.2) 47 (98)
Magnesium sulfate, n (%) 133 (90.5) 47 (98)
Chorioamnionitis, n (%) 43 (29.3) 23 (48)
Pregnancy-induced 35(23.8) 9(18.8)
hypertension/pre-eclampsia, n (%)
Maternal diabetes, n (%) 22 (15) 6(12.5)
Death/severe IVH, n (%) 10 (6.8) 9(18.8)
Severe IVH, n (%) 5(3.4) 5(10.4)
Any IVH, n (%) 19 (12.9) 12 (25)
Necrotizing entercolitis, n (%) 42.7) 4(8.3)
Bronchopulmonary dysplasia, 1 (%) 20(13.6) 18 (37.5)
Pneumothorax, n (%) 9(6.1) 7(14.5)
Retinopathy of prematurity, n (%) 6 (4.0) 6(12.5)
N = 147 for all subjects; n = 48 for subjects < 28 weeks gestational age.
IVH = intraventricular hemorrhage

Tit ca cac gia tri PaCO, va pH ban dau duoc
phan loai thanh mot pham vi lam sang dé xac dinh
kha nang phan trim ctia pham vi gia tri xay ra trong
téng s6 mau (Bang 2). Pham vi gia tri va ché d6 thong
khi lién quan da dugc mo ta cho toan bd mau va mot
tap hop con ctia mau c6 tudi thai <28 tuan. Cac pham
vi gié tri duoc thiét 1ap dé phan anh cac linh vuc quan
tAm vé mat 1am sang: Giam COz tir trung binh dén
ndng (PaCO;2 < 30 mm Hg), gidam CO2 nhe (PaCO>
30-34 mm Hg), gia tri binh thuong (PaCO; 3544

mm Hg), taing CO, mau nhe (PaCO2 45-54 mm Hg),
tang CO2 vura phai (PaCOz 55-64 mm Hg) va ting
CO2 mau nghiém trong (PaCO; 65 mm Hg tr¢ 1én),
ciing nhu ty 1¢ phan tram xét nghiém ABG c6 d6 pH
< 7,20. Gié tri trung binh PaCO; va pH duogc phan
tang theo tudi thai < 28 tuan va tudi thai > 28 tuan,
va mdi nhom duoc phan tich bang kiém tra t Student
vo1 muc y nghia duge dat & P < 0,05. Céc gia tri
PaCOs cao nhét va thip nhat trén mdi ddi twong trong
72 gid dAu tién ciia cude doi di duoc xac dinh va dan
nhin PaCO; tbi da va PaCO; t6i thiéu. PaCO; trung
binh theo trong s6 thoi gian dwoc tinh toan nhu mo
ta trudc day cua Fabres et al.!” Tong cua tat ca cac
gia tri PaCO» duogc nhan véi khoang thoi gian tur khi
mau truée d6 chia cho khoang thdi gian tong thé.
Phuong phap nay c6 tinh dén thoi gian tiép xuc voi
moi gia tri PaCO,. Chung t6i gidi han thoi gian do
trong s6 khong quéa 12 gio cho mdi khi mau dé giam
kha ning bat ky mot ABG nao c6 tac dong qua mic.
Su dao dong cia PaCO» dugc xac dinh theo 2 cach:
bang d6 1éch chuin cua thoi gian PaCO; c6 trong sb
trén mdi dbi twong va bang su khac biét gitra PaCO»
t6i da va PaCO; tdi thiéu (APaCOy).

PaCO; va céc bién sb khac duge so sanh voi
tré so sinh c6 va khong co 7 két qua: bat ky IVH nao,
IVH nang (d6 3—4), BPD (duoc dinh nghia 1a thé oxy
hodc thd may & tuan thir 36 sau ky kinh nguyét), viém
rudt hoai tir, bénh vong mac sinh non (retinopathy of
prematurity, ROP), tran khi mang phdi va két qua
tong hop 1a tir vong va/hodc IVH nang. IVH dugc
phan loai theo hé théng phan loai cta Papile, va viém
rudt hoai tr duoc dinh nghia la giai doan Bells Ila
bién d6i hodc cao hon. ROP nang dugc dinh nghia la
giai doan 3 hodc cao hon v6i1 bénh “plus”. Tét ca cac
bién ABG va cac bién trudce va sau khi sinh duoc thu
thap nhu mot phan ciia thir nghiém ban dau (Bang 1)
duogc phan tich bang kiém tra t Student va véi hoi quy
logistic don bién. Cac bién d6 voi P < 0,10 trong
phan tich don bién dugc giir lai dé kiém tra trong mo
hinh hoi quy logistic ting budc.
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Béang 2.

Phan tich khi méu dong mach cua tat ca cac doi tuong so vdi cac doi tugng < 28 tuan tudi thai

P,co,» mm Hg

Mode of Respiratory Support Samples, no.
Mean = SD < 30 30-34 35-44 45-54 55-64 = 65
All Subjects 1,316 46.7 £ 11.9 1.7 53 47.0 26.5 13.0 6.5
High-frequency ventilation 116 58.4 £ 14.4* 0.9 0.8 7.8 35.3 37.1 18.1
Continuous mandatory ventilation 458 48.0 £ 13.5 2.0 7.0 39.7 27.5 15.7 8.1
Noninvasive ventilation 12 48.9 = 15.3 0 8.3 50.0 16.7 8.3 16.7
CPAP 690 44.0 = 8.8 1.9 7.3 55.2 24.3 7.8 3.5
HENC 37 40.5 £ 4.9 0 13.5 70.3 16.2 0 0
Room air 3 38.5 47 0 333 66.7 0 0 0
Gestational age < 28 weeks 584 48.7 = 11.9 0.9 5.3 41.6 25.5 18.5 8.2
High-frequency ventilation 87 57.7 £ 12.6* 1.0 0.1 7.0 40.2 36.8 14.9
Continuous mandatory ventilation 311 499 = 14.4 0.9 6.0 36.3 26.1 20.3 10.3
Noninvasive ventilation 2 425 £7.13 0 0 50.0 50.0 0 0
CPAP 182 44 + 8.8 0 7.1 66.5 17.6 7.1 1.7
HENC 2 41.7 = <1 0 0 100 0 0 0
Room air 0 0x0 0 0 0 0 0 0

#Significant at £ < .01.
HFNC = high-flow nasal cannula

Két qua

147 d6i twong dugc dwa vao phan tich thi cap co tudi
thai trung binh + SD 14 28 + 2 tudn va can ning khi
sinh trung binh + SD 14 1.206 + 394 g (Bang 1). Tong
cong c6 1.316 mau ABG (9,3 + 4,9 miu cho mdi ddi
tuong) da dugc danh gia. Steroid trudc sinh, magie
sulfat, viém mang 61, ting huyét ap do mang thai, tiéu
duong & me, vo i som, md léy thai, gio1 tinh va diém
Apgar sau 1 phat khong khac biét dang ké giira bat
ky nhom két qua nao.

Trong téng s6 mau ABG, 10% c6 d6 pH <
7,20. D6 pH trung binh cta 48 ddi tugng < 28 tuan
tudi thai 1a 7,26 + 0,08 so véi 7,27 + 0,07 ddi véi 99
dbi twong > 28 tuan (P = 0,72). Tré so sinh c6 két qua
1a tir vong/IVH ning, IVH ning va véi bat ky cap do
IVH nao c6 gia tri pH tdi thiéu thip hon dang ké so
v6i nhitng tré khong c6 két qua bat loi (Bang 3). Co
mot moi lién quan dang ké gitta d6 pH t6i thiéu & cac
d6i twong véi két qua tir vong/IVH nghiém trong van
con sau khi diéu chinh céac bién sb khac (P = 0,003)
(Bang 3). Khong c6 su khac biét dang ké vé 46 pH

t6i thiéu ¢ nhimg dbi tuong bi viém rudt hoai tu,
BPD, ROP hoic tran khi mang phoi.

ft hon 2% cua tét ca cac gia tri PaCO2 13 < 30
mm Hg. PaCO t6i thiéu khong khac biét dang ké dbi
v6i bat ky két qua nao, va khong c6 ddi tuong nao
trong nghién ctru ndy dwoc chan doan méc bénh
nhuyén chét tring quanh néo thit. Tang CO, mau vira
phai 55-64 mm Hg xay ra & 13% trong tit ca cac
mAau, nhung ¢ 18,5% mAu cua cac d6i twong < 28
tuan tudi thai. PaCO, > 65 mm Hg xay ra ¢ 6,5% tong
s6 mau va 8,2% ¢ nhitng miu < 28 tudn tudi thai.
Mirc d6 ting CO, mau vira phai hodc cao hon xuét
hién trong khoang 20-25% tong s6 mau va > 50%
méu dugc iy trong qua trinh thong khi tin sb cao
(Bang 2). Céc gia tri PaCO; thu duoc ma khéng can
hd tro ho hap (ng thong mili < 2 L/phut hodc khong
khi trong phong) chi yéu & murc binh thudng (35-45
mm Hg). Gié tri PaCO; trung binh tong thé thu duogc
khi str dung CPAP thip hon va it dao dong hon (SD
nho hon) so voi thong khi bét budc lién tuc va thong
khi tan sb cao.
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Béang 3.

Phan tich hdi quy logistic don bién va da bién cuia cac bién khi mau dong mach dé du doan két qua bat loi

Qutcome,

Outcome Predictor Variable mean + SD Uthwigiate Od0s P Agc-GAz}sjli:LZSdg)dds P
_ Ratio (95% C) Ratio (95% CI)
Yes No
Death/severe IVH grade 3-4,  Maximum P.co, 750249 586 %157 1.04 (1.00-1.07) 009 1.03 (1.00-1.06) 09
n =10 (6.8%) Minimum P,eq, 384 =34 356 =50 1.14 (.98-1.32) .09
Time-weighted ‘mean Pico, 923 =11 447 £ 5.8 1.152 (1.05-1.26) 002 1.16 (1.04-1.29) 006
SD Pyco, 12.6 = 8.7 7.8 £45 1.127 (1.03-1.24) .01 1.15 (1.03-1.27) 01
Alr’ﬂcn2 37.1 239 229+ 153 1.04 (1.01-1.06) .02
Minimum pH 703025 723x09 0-0 {001 0-0.06 .003
Severe IVH grade 34, Maximum P o, 69.7 =119 598 = 17.7 1.02 (.99-1.06) .23
n=235(3.4%) Minimum P,¢q, 38.7 = 3.1 35.7 5.0 1.15 (.93-1.43) .19
Time-weighted mean Pyeq, 50 =57 45 + 6.5 1.09 (.98-1.22) 11
SD P.co, 11.0=42 8.0 5.0 1.81 (.96-1.22) .21
AP, o, 310 £ 119 241 £17.2 1.02 (.98-1.06) 38
Minimum pH 7.05 =021 721 £0.11 0 (0-0.25) .01 0.03 (0-6.91) 20
Any grade IVH, Maximum P, 69.2 = 16 588+ 174 1.03 (1.00-1.05) 03 1.01 (0.98-1.04) .50
n =19 (12.9%) Minimum P,cq, 36.7 =52 35749 1.05 (.95-1.16) .38
Time-weighted mean P.co, 48.7 £ 6.5 44,7 £ 6.3 1.09 (1.02-1.17) .02 1.05 (0.97-1.13) 23
SD Py, 103 =34 7.8 5.1 1.08 (1.00-1.17) 059
AP“COZ 324159 231 +169 1.03 (1.00-1.05) 035
Minimum pH 7.13 0.8 7.22 = 0.15 0.01 (0-0.63) 032 0.14 (0-7.11) 33
IVH = intraventricular hemorrhage
APypp, = the difference between Pyeg, maximum and Pyeg, minimum

Bang 2 cung cap PaCOs (trung binh + SD) va
pham vi PaCO; theo phan trdm gia tri cho timg loai.
PaCOs trung binh ciia cac dbi twong < 28 tudn tudi
thai khong 16n hon dang ké so voi cac d6i trong > 28
tuan tudi thai (P = 0,09). PaCO, trung binh trén théng
khi tan s cao 16n hon dang ké so voi thong khi bat
bude lién tuc (P < 0,001). Cac md hinh da bién dé du
doan két qua quan tim bao gom tat ca cac tham sb
v6i P < 0,10 trong phén tich don bién (tudi thai, can
ning khi sinh va diém Apgar 5 phut < 7) va xac nhan
moi lién hé doc 1ap cua chi tudi thai.

Cac d6i tuong c6 két qua 1a tir vong/IVH
nang c6 gia tri trung binh = SD PaCO» 1a 52,3 + 11
so v6i PaCO; 1a 44,7 + 5,8 (OR da diéu chinh 1,16,
CI 95% 1,04-1,29, P = 0,006) va do bién thién cta
PaCO; cao hon dugc do béng SD 12,6 + 8,7 so voi
7,8+4,5 (OR 1,15 d3 diéu chinh, CI 95% 1,03-1,27,

P =0,01) dbi v6i nhitg ngudi khong co két qua am
tinh (Bang 3). PaCO: t6i da ddi véi cac ddi tuong
IVH tir vong/nghiém trong va bat ky IVH nao ciing
nhu dao dong theo trong s thoi gian va PaCO, dbi
véi cac dbi twong IVH bat ky déu c6 ¥ nghia thong
ké voi phan tich don bién (Bang 3) nhung khong lién
quan dang ké dén nhiing két qua do, sau khi diéu
chinh céc bién khéc trong mo hinh. Khéng c6 su khac
biét ddng ké trong bét ky bién s6 nao dbi voi nhing
ddi tuong méc bénh viém rudt hoai tir, BPD, ROP
hoic tran khi mang phéi trong doan hé cua ching toi
sau khi diéu chinh céc bién sd khéac trong mé hinh.

Thao luan

Tang CO2 mau cho phép 1a mot chién luoc thong khi
duoc str dung rong rai dé giam thiéu ton thuong phodi
do diéu tri c6 thé xay ra khi thé may. Theo 1y thuyét,
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nhirng loi ich chinh dén tir viée tranh chan thuong thé
tich voi cac gia tri Vr thap hon c6 thé duoc sir dung
dé duy tri théng khi phit thip hon va PaCO; cao
hon.! M6t trong nhitng loi thé ¢ thé ¢ cia chién
lugc ting CO; khi ty do cho phép 1a giam ty 16 mic
chtng giam CO, va tranh cac mdi nguy hiém da biét.
Nghién ctru ctia ching t6i c6 ty 1& giam CO; rat thap
trong nhom thuan tap ciia ching t6i (<2% trong 6
tat ca cac mau khi méau c6 PaCO,< 30 mm Hg),
khong c6 trudng hop nao bi nhuyén chat tring quanh
ndo that va khong c6 bién cb bét loi nao lién quan
dén giam COa. Trudc ddy, nhidu bac si lam sang da
cb gang giit PaCO, < 40 mmHg 6 tré so sinh thd may;
tuy nhién, diéu nay c6 lién quan dén viéc ting nguy
co phat trién bénh BPD.!”'® Mot phén tich vé tré sinh
non < 29 tuan tudi thai so sanh ndng d6 PaCO; trong
96 gio dau tién véi ty 16 mac IVH ning, nhuyén chat
trang quanh ndo that va BPD d chig minh rang tré
s0 sinh ¢6 PaCO; giam xudng duéi 30 mm Hg ¢ bét
ky giai doan nao trong 48 gid dau tién ciia cude doi
c6 ting nguy co mic IVH nghiém trong hodc bénh
nhuyén chét tring quanh nio that (OR 2,38, CI 95%
1,27-4,49, P=.007). Tré so sinh co it nhét 3 gia tri
PaCO; < 30 mm Hg trong 24 gid dau doi c6 nguy co
mac bénh BPD cao hon (OR 2,21, C195% 1,05-4,57,
P =0,036)." Ty 1¢ giam CO, mau thip trong nhom
thuan tap ciia chung t6i va khong c6 bénh nhuyén hoa
chit tring quanh nio that hodc cac tic dung phu lién
quan khac c6 thé 1a két qua truc tiép cua viéc nhim
muc ti€u thuong quy muc ti€u PaCO; cao hon binh
thuong.!*2!

Céc thir nghiém ngiu nhién, ¢6 kiém soat ban
dau kiém tra chimg ting CO2 mau nhe cho phép & tré
so sinh cho thiy sb ngay thd may giam hodc su phu
thudc vao may thd & tudi thai duoc diéu chinh & tudn
thr 36, méc du nhitng khéc biét nay khong dat dugc
¥ nghia thong ké. Ty 1& BPD ciing khong giam dang
ké v6i chién luge ting CO2 mau nhe, nhung ciing
khong c6 su gia ting cac bién cb than kinh bét loi.
Nghién ctru cia Mariani va cdng sy 4 c6 muyc ti€u

PaCOs 12 45-55 mm Hg, nhung gia tri PaCO; thuc té
trong nhom ting CO> mau cho phép chu yéu 1a 45—
50 mm Hg. Carlo et al’> c6 muc tiéu PaCO; > 52 mm
Hg, nhung cic gia tri PaCO; thuc té trong nhém ting
CO2 mau cho phép chu yéu 14 45-50 mm Hg trong 7
ngay dau sau sinh. 2 nghién ctru nay c6 thé phan anh
tinh an toan than kinh c6 thé c6 cta ching ting CO»
mau cho phép ¢ muc 45-50 mm Hg chir khong phai
50-55 mm Hg. Trong nghién ctru thuin tap cua
chung t61, 26,5% cua tat ca cac gia tri PaCO roi vao
khoang tdng CO; nhe tir 45-55 mm Hg. Khong c6 su
khac biét thong ké vé bt ky théng sb PaCO, nao giira
cac ddi twong cua chiing t6i mac bénh BPD hoic tran
khi mang phdi va nhirng nguoi khong gip bién cb bat
loi sau khi diéu chinh tudi thai. Trong mét phén tich
tong hop, ching ting CO, mau cho phép khong lam
giam ty 1¢ méc bénh BPD hodc 10 ri khi & tré so sinh
duoc thé may, cuc ky nhe can.'*

Vannucci va cong su?? da cong nhan tic dung
bao vé than kinh ctia CO; & chuét non va PaCO; &
mirc 45-55 mm Hg mang lai kha ning bao vé than
kinh déng ké. Co thé giai thich bao gom sy dich
chuyén ctia dudng cong phan ly oxy-hemoglobin
sang phai, dan dén ting cung cdp O va ting luu
lvong mau ndo ngin ngira thiu mau ndo.”® Gidn
mach ndo do ting CO; ciing co thé gy ra su gia ting
lru lugng mau ndo c6 thé gop phan vao su phat trién
ctia IVH.® Chit diéu hoa luu lwong mau nio cip hiéu
quéa nhat 1a PaCOs, va né c6 thé ¢ nhiéu tic dong
hon 1a ting huyét ap trung binh.'%?* Co ché ty diéu
hoa ctia ndo phai nguyén ven dé duy tri luu luong
mau 6n dinh dén ndo bét chip nhiing réi loan ap luc
tudi mau ndo co thé xdy ra voi tré so sinh bi bénh
ning.%? Kaiser va cong su® da nghién ctru anh huéng
ctia nong d6 PaCO, tir 3060 mm Hg va huyét ap
trung binh d6i voi qua trinh tu diéu hoa ctia ndo. Luu
luong mau ndo khong bi anh huéng boi huyét ap
trung binh khi co ché ty didu hoa cia ndo con nguyén
ven, nhung su mét dan co ché tu diéu hoa duge phat
hién khi ting PaCO», bat dau véi PaCO, > 45. Do
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dbc co ché tu diéu hoa tang khi PaCO; ting, diéu nay
lam dAy 1én mdi lo ngai vé viéc sir dung hypercapnia
d& dai.® Noori va cong su?* di kiém tra tac dong cua
COz Ién lvu lwong mau nio trong 3 ngay dau sau sinh
d6i v6i tré so sinh < 30 tuan tudi thai. Ho nhan thay
moi lién hé nay khong c6 vao ngay dau tién, nhung
c6 mot ngudng ton tai vao ngdy tht 2 (52,7 mm Hg)
va ngay thtr 3 (51,0 mm Hg), tai thoi diém do, luu
luong mau ndo tréd nén phan img vdi PaCO,. Cac tac
gia dua ra gia thuyét rang phan ung tang luu luong
méu nio ddi véi PaCO» gop phan giy ra ton thuong
do tai twdi mau va giai thich mot phan mdi lién quan
gifta chimg ting CO, mau va xuat huyét quanh néo
that hodc trong ndo that.* Chung t6i tim thay PaCO,
trung binh 14 52,3 + 11 mm Hg c6 lién quan dén két
qua tir vong/IVH nang (OR 1,16, CI 95% 1,04-1,29,
P =0,006). Chung tang CO> mau nghiém trong (dugc
Kaiser va cong su?> dinh nghia 1a phan trim gia tri
PaCO; > 60 mm Hg, P =0,009) c6 lién quan dén viéc
tang nguy co mic IVH va hau hét tré so sinh déu trai
qua IVH trong tuan dau tién sau khi sinh Mirc PaCO
c6 thé 1a mot yéu td. Tuy nhién, khong thé x4c nhan
moi quan hé nhan qua vi khéng 13 liéu chung ting
CO, méu c6 trude IVH hay 1a két qua cia IVH.?

O tré so sinh khong c6 co ché ty diéu hoa nio
nguyén ven, su thay d6i caa PaCO; ciing c¢6 thé gop
phan quan trong gy ra cac bién c6 bét loi vé than
kinh.®'7?* Trong doan hé cua ching t6i, nhiing d6i
tuong biéu hién su dao dong cua PaCO; duogc biéu
thi bang SD ¢6 nhiéu kha ning gip phai bién cd bét
loi 1a t&r vong/IVH nghiém trong (OR 1,15, CI 95%
1,03-1,27, P =. 01). Tré so sinh dugc danh gia la
phan tich thr cdp cua thir nghiém SUPPORT?® ciing
chting minh rang PaCO, dao dong nhiéu hon c6 lién
quan dang ké v6i IVH va suy giam phat trién than
kinh & d6 tudi didu chinh 18-22 thang va 1a yéu té
du doan doc 1ap vé két qua tdi té hon dbi voi tré so
sinh cuc ky nhe can.

Gan 20% trong tong s6 mau khi mau cua
chung t61 c6 gia tri PaCO> 1a 55 mm Hg. Boi vi

nghién ctru ctia chung t6i 1 mot nghién ctru thuan tap
héi ctru, cac ddi tugng cd cach quan Iy ABG tuong
tu, va do d6 chung t6i khong thé xac dinh duoc mbi
lién hé tich cuc co thé cé giita PaCO2 cao hon va két
qua bét 1oi ¢ phdi va viém rudt hoai tir trong doan hé
ctia chung t6i. Pi véi cac ddi tuong dugce thd may
tan sO cao, 90% mau c6 thé duoc phan loai 1a ting
CO2 mau cho phép > 45 mm Hg va > 50% & muc
trung binh dén nang > 55 mm Hg. C6 thé c6 rét it loi
ich vé phdi d6i véi chién luoc ting CO» méu cho
phép trong ché d6 thong khi nay, boi vi ho dd nhan
duogc chién luge Vr thip va thuc té co thé c6 nguy co
than kinh & mic PaCO; nay. Boi vi thong khi tan sb
cao thuong dugc st dung nhu mot lidu phap cap ctru
hoic 1o ri khi chit dong, rat kho xac dinh liéu PaCO,
cuc doan la do bénh phé)i lan rong hay do su lya chon
cua bac si cho phép taing CO2 mau qua muirc cho phép.

Nhiém toan c6 thé 1a mot yéu td du doan doc
1ap vé két qua xau hodc chi don thuan 1a sy phan anh
ndéng d6 CO;, tuong Gtng.’ Vi nhan qua dan xen nén
kho tach roi tdc dung cua chung. B pH trung binh
mang tinh axit cao hon trong cac mau dugc lay trong
qua trinh thong khi tn sb cao so v6i thong khi thong
thuong (P <.001), mic du cdc mau théng khi tan sd
cao cling c6 muc tang CO> cho phép cao hon. C6 mot
moi lién quan dang ké voi do pH t6i thiéu trong ty 16
chénh léch dugc diéu chinh di véi két qua 1a tir
vong/IVH nang (OR 0, CI 95% 0-0,06, P = 0,003).
Khong c6 su khac biét dang ké vé d6 pH t6i thiéu ¢
nhitng dbi tugng bi viém rudt hoai tr, BPD, ROP
hoic tran khi mang phoi.

Poan hé nghién ctru ciia chung t6i 1a mot mau
tir mot tO chtre duy nhat va c6 thé khong thé khai quat
hoéa cho cac quan thé khac. Nong do PaCO; cao hon
c6 thé tuong quan véi mirc d6 nghiém trong hon ctia
bénh phoi hodc ¥ dinh ctia bac si cho phép ting CO»
mau qua mic cho phép. Chi c6 5 dbi twong trong
nhém ctia chung t6i bi IVH ning va tit ca ho déu <
28 tuan tudi thai. C& mau 16n hon véi nhiéu tré so
sinh chua trudng thanh c6 thé mang lai két qua khac.
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Céc chién lugc thong khi va qua trinh 1am sang sau
72 gid dau tién ciing ¢6 kha ning anh huong dang ké
dén nguy co mic bénh.

Két luin

Mirc d6 ting CO, mau tir trung binh dén cao 13 phd
bién trong doan hé cua chung t6i. Ty 1& giam COa
méu thap va khong cé nhuyén héa chét tring quanh
ndo that hodc cac tac dung phu lién quan khac cé thé
1a két qua truc tiép cua viéc nhim muc tiéu thudng

quy muyc tiéu PaCO; cao hon binh thuong. Khong co
su khac biét dang ké vé bat ky bién s6 pH hoic
PaCO; nao dbi voi nhitng d6i twong bi viém rudt hoai
tu, BPD, ROP hodc tran khi mang phéi. Co6 mot mbi
lién quan dang ké giira d6 pH tbi thiéu, PaCO> trung
binh theo thoi gian va sy dao dong cua PaCO» ¢
nhirng ddi twong tir vong/IVH ning. Mic du ching
tang CO> mau nhe c6 vé an toan, nhung ching tang
CO, mau vira phai c6 thé 1am tang nguy co than kinh
va mang lai it lgi ich cho phéi.
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