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Tém tat

Boéi canh

Bénh nhan COVID-19 bi bénh nang c6 cac dac
diém sinh 1y bénh cta phéi dic trung boi cac bat
thwong vé twdi mau. Tuy nhién, cho dén nay
chwa c6 nghién ctru nao danh gia liéu nhirng thay
dé6i trong phan phoi khi phoi va thé tich mau co
lién quan dén mirc d6 nghiém trong cda suy giam
trao doi khi va kiéu hd tro hoé hip (khong xam
nhap so vé&i xam nhap) ¢ bénh nhan COVID-19
nang hay khong. viém phai.

Phwong phap

Pay 1a mot nghién ciru thuin tip hoi ciru, don
trung tdm dwoc thuc hién tai mot bénh vién
chim séc cip ba & Bic Y trong dot dai dich dau
tién. Sw phan b6 khi va mau phoi dwoc danh gia
bang k¥ thuat phan tich dinh lwong chup cat 16p
vi tinh ning lwong kép. Mat thong khi & phoi
(phan anh theo ty 1& phan tram mo phéi dwoc
thong khi binh thwong) va mitc d6 cia khong
phu hop khi:thé tich mau (ty 1& phan traim mo
phéi khéng dwoc suc khi, twéi madu — shunt;
khoang chét c6 suc khi, khong duwoc twdi mau; va
vung khoéng dwogc suc khi/khdng dwgc twdi mau)

dwoc danh gia & nhitng bénh nhan COVID-19 bi
bénh nang véi cdc mirc d6 1am sang khac nhau
duoc phan 4nh béi nhu ciu ho tro ho hdp khong
xam nhap hodc khong xam nhép.

Két qua

Ba muwoi [am bénh nhan dwoc nhan vao phong
chdam s6c dac biét tir ngay 29 thang 2 dén ngay
30 thang 5 nam 2020 da dwoc dwa vao nghién
ctru. Bénh nhin can thé may xAm nhap va khong
xAm nhip déu cé ty 1&¢ md phéi dwoc suc khi binh
thwong thip hon (trung vi [khodng gitra cac
phén] 33% [24-49%] so véi 63% [44-68%], p
<0,001); va khéng phu hop lwgng khi:lwgng mau
16m hon (43% [30-49%] so v&i 25% [14-28%], p
= 0,001), do shunt cao hon (23% [15-32%] so
véi 5% [2-16%], p = 0,001) va vung khong duoc
suc khi/khéng dwoc twdi mau (5% [3-10%] so
voi 1% [0-2%], p = 0,001). Ty 1é PaOz/FiO2
twong quan thuan véi mo dwgc thong khi binh
thwong (p = 0,730, p <0,001) va nghich véi mirc
d6 khong phu hop thé tich khi:mau (p =- 0,633, p
<0,001).

Két luan

O’ nhitng bénh nhan ning bi viém phdi COVID-19
nang, nhu ciu thé may xam nhip va suy giam

Dich bai: BS. Pang Thanh Tudn - BV Nhi Pong 1



03/01/2022

IBall 2021 Lung distribution of gas and blood volume in critically ill COVID-19 patients]

oxy c0 lién quan dén mAit théng khi va mirc do
khong phu hop khi:thé tich mau.
Gidi thiéu

Vao thang 12 nam 2019, mot can bénh
(COVID-19) do mot loai coronavirus méi (SARS-
CoV-2) giy ra da xuit hién & Trung Qudc; n6 da
lan réng ra toan cau, giy ra dai dich. Bénh nhan
COVID-19 ¢6 nhiéu biéu hién IAm sang, bao gbm
suy ho hip gidm oxy mau nang can théd may [1-
4]. Mac du nhitng bénh nhan nay thwong dap
rng cac tiéu chi cho hoi chirng suy ho hip cap
(ARDS), cac dac diém sinh ly bénh dac biét da
dwoc xac dinh [5], doi hoi cac chién lwoc diéu tri
cu thé [6, 7]. Bénh nhidn COVID-19 thwong cé
biéu hién gidm oxy mau nghiém trong do phin
sult shunt cao trén pham vi rong ctia phoi, va két
qua chup cat 1ép vi tinh 16ng nguc (CT) khong
phai lic nao ciing giai thich diy di mc do suy
gidm trao do6i khi [8, 9]. P4 c6 nhirng bdo cio
twong phan lién quan dén sw khac biét gitra sinh
ly bénh ctia ARDS lién quan dén COVID-19 va
ARDS do cac nguyén nhan khac [10, 11], cé lién
quan dén diéu kién thé may [12].

D4u hiéu nhin biét X quang cua COVID-19
la hinh kinh mo, thwong chéng 1én cac ving dong
d3c nhat [13]. Nguwoi ta da dwa ra gia thuyét rang
cac vung hinh kinh m¢ thé hién sy twdi mau cao,
dan dén ting shunting [6, 8, 14]. Cac ving thong
khi 16n, khéng dwoc twdi mau cling da dwoc bao
cdo [15], ngay ca khi khong c6 thuyén tic phdi
[16]. Diéu nay cho thiy rang shunt, nhitng vung
c6 ca ty 1é thong khi-twéi mau tang va giam, va vi
thuyén tic phdi c6 thé cung ton tai [17]. Chup cit
16p vi tinh nang lwong kép, ting cwong chit can
quang (DECT, contrast-enhanced, dual-energy
computed tomography) 1a mot k§ thuat hinh anh
c6 kha nang tao ban d6 mat do i6t dinh lwgng va
mod td sy phin bd mau trong vung phoi, va da

duoc dé xuidt nhe mot cong cu dé do ca théng khi
va twdi mau phoi trong cic bénh phdi [18] bao
gbm COVID-19 [16].

Mo6i lién quan cua nhitng thay doi vé
théng khi va twdi mau phéi véi suy gidm trao doéi
khi va mirc d0 nghiém trong cia bénh trong
COVID-19 can dwoc diéu tra. Trong boi canh nay,
chiing t6i da tién hanh mot nghién ctru thuin tap
ho6i ctu v&i muc dich dinh lwong nhitng thay doéi
vé thong khi va twdi mau phdi & nhirng bénh
nhin nang bi viém pho6i COVID-19 nang. Ching
toi dwa ra gid thuyét rang mirc dd nghiém trong
clia viém phdi COVID-19, dwoc phan 4nh béi hd
tro ho hdp dwoc yéu cau (hd tro hd hip khong
xam nhap va xam nhap) va mic do suy giam trao
d6i khi, c6 lién quan dén mirc dd khong phu hop
khi:thé tich mau .

Phwong phap

Nghién ctru thudn tip hoéi clru nay dwoc
thwc hién tai mot bénh vién truc thudc treong
dai hoc & Genoa, mién bac nuwéc Y trong giai doan
cao diém cua dot dai dich COVID-19 dAu tién. bé
cwong nghién ciru da dwoc phé duyét boi hoi
déng danh gid dao dic (Comitato Etico Regione
Liguria, giao thirc s6 163/2020) va sy can thiét
phai c6 sw dong y bang van ban da dwoc thong
bado cho di liéu hoi ctru. Nghién cru dwoc bao
cido theo cac khuyén nghi Tiang cwong bao céo
cac nghién cru san phu khoa trong Dich té& hoc
(STROBE) va Bao cao lai cac nghién ctru dwoc
thuc hién bang cach sir dung cac khuyén nghi
Quan sat vé strc khoe dwoc thu thip dinh ky
(RECORD) [19].

Quy trinh bao gém bénh nhan va thu thip dir
liéu

Nghién ctru nay bao gom cac bénh nhin
COVID-19 bi bénh ning lién tiép, dwoc xac nhan
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b&i phan rng chudi polymerase ciia SARS-CoV-2
trén cac mau tim boéng mili hong, dwoc nhan vao
tir ngay 29 thang 2 dén ngay 30 thiang 5 niam
2020, nhitng nguwoi da trai qua quét DECT trong
thoi gian & ICU cta ho. Cac chi dinh cho DECT la
can thiét d&€ huéng dan chién lwoc thd may va
chong déng mau khi tinh trang trao ddi khi xau
di hodc nghi ngd thuyén tic phéi. Tiéu chi loai
trir 1a thu nhan DECT sau ngay 30 thang 5 nam
2020 va sy hién dién cua hinh xdo anh (artefacts)
xwong do chup DECT vé&i canh tay dé xudng. Dir
liéu nhan khau hoc, dich té hoc va 1am sang duoc
thu thip tir ho so bénh 4n dién ti, ca vao thoi
diém ICU nhip vién va vao ngay DECT. Dir liéu vé
cac liéu phap diéu tri man tinh va cic bénh di
kém di dwogc truy xuit tlr cic ho so 1dm sang.
Bénh nhan dwoc phan nhém theo muwc do
nghiém trong dwoc phan anh béi mirc do hd tro
h6 hap nhan dwoc vao ngay chup DECT (hd tro
hé hap khoéng xdm nhip so véi théd may xam
nhip) va su song con cda ho dwoc theo doi cho
dén khi xuit vién ICU. Viéc lwa chon thé may xam
nhip dwa trén danh gia cac thong s6 lam sang
bao gdbm mirc d0 nghiém trong ctia gidm oxy mau
va kho thé, that bai clia hd trg ho hdp khong xam
nhip va khong c6 chéng chi dinh nhip vién ICU.
Thoi gian nghién ctru dwoc dac trung béi viéc st
dung cac nguon lwc cham soc strc khée rat cao va
thong khi khong xam nhap cling dwoc st dung
nhuw mot ciu néi dé dat ndi khi quan va nhip vién
ICU & nhitng bénh nhan nang trong trwong hop
thiéu giwong ICU. Hon nira, liéu phap oxy lwu
lwong cao van chwa dwoc trién khai rong rii.
Trong béi canh nay, DECT da dwoc gi¢i thiéu &
bénh nhan COVID-19 tai co sé& cuia ching téi nhw
mot phac d6 1am sang chuin hda dé toi wu hoa
viéc quan ly diéu tri. Tép bd sung 1 bao cdo chi
ti€t thém vé bdi canh 1dm sang, chi dinh va co s¢
1y ludn cho viéc st dung DECT chi tiét tirng phut.
Chung t6i tinh toan ty 1é thong khi (ventilatory

ratio) la théng Kkhi phat (ml/phat) x
PaCO/(trong lwgng co thé dw doan x 100 x 37,5
mmHg) [20].

Giao thirc phan tich DECT

Cac phan doan nhu md phoi va mach mau
dugc thu nhan bang cich sir dung mang lwéi
than kinh da phén giai khong bao gom cac mach
mau lén hon 1 mm [21], sau d6 la sang loc thu
cong khi cin thiét. Vi phwong phap phin doan
cua ching t6i da loai trir cac mach mau, nén cac
gia tri tuyét doi cua thé tich va trong lwgng phdi
c6 thé khong so sanh truwc tiép véi cac gia tri thu
dwoc trong cac nghién ciru CT thdong thuong,
trong d6 cdc mach mau thuwong bi phan loai
nham la mo6 khéng c6 thong khi [22, 23]. Sw phan
bd khong gian ctia khi va mau trong mét na phdoi
dwoc danh giad bang hinh anh 3o khong can
quang (VNC, virtual non-contrast) va thé tich mau
phéi (PBV, pulmonary blood volume) [24], dwoc
tinh toan thong qua mot thuat todn phan hudy ba
vat liéu [25], nhw dwoc trinh bay chi tiét trong
phan bo sung trwc tuyén. Tém lai, DECT thu nhin
déng thoi hai 1an quét véi cac nang lwong birc xa
khac nhau twong tac khac nhau véi méi treong
twong phan c6 chira i-6t va hai lan quét dwoc
phan tich dé tai tao lai sw phin b6 khong gian ctia
i-6t trong phoi. Ba viing quan tAm (ROI) ¢6 trong
lwong md phdi bang nhau [22, 26] dugc phan
chia bdi hai duwong cit phang doc theo truc bung-
lung hodc truc so. Cac phan tich vé thé tich phdi,
thé tich khi phdéi (Vgas) va théng khi dwoc tinh
toan duwa trén hinh anh VNC, chia cic ngan phéi
thanh tang, binh thwong, kém va khoéng thong
khi, theo cac ngwdéng suy giam thwong dwoc st
dung trong cac nghién ctru ARDS [22]. Sy hién
dién cha thuyén tic phdi dai thé da dwoc danh
gia b&i hai bac s X quang (GM va SS).
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Phan tich sw phu hop Khi:thé tich mau phoi

Ching to6i str dung ban d6 VNC va PBV dé
chia phéi thanh cac ngian cé diac diém déng nhit
vé phan phdi khi va mau. Ching t6i dinh nghia la
mo khong dwoc twdi mau (non-perfused tissue),
phan tram khoi lwong phdi dwoc ciu tao bdi cac
voxels trong d6 PBV nam duéi gi¢i han phat hién
ctia ky thuat DECT (PBV <1 HU), do d6 xac dinh
cac vung phoi khéng dwoc moi trweong can quang
tiép can. Sw khong phu hgp vé khi:thé tich mau
phéi (lung gas:blood volume mismatch) dwoc
dinh nghia 13 téng clia ba ngin sau [15], dwoc
bi€u thi bang phan trdm cla téng khdi lwong
phéi:shunt (viing phéi khong suc khi nhung dwoc
twdi mau, voi VNC 2 - 100 HU va PBV 2 1 HU),
khoang chét (vung dwoc suc khi, nhung khong
dwoc twdi mau véi VNC <- 100 va PBV <1), va
vung khong dwoc suc khi/khong dwoc twéi mau
(VNC = - 100 HU va PBV <1). Chung t6i cling tinh
toan ty 1é khi:mau la ty 1é ctia Vgas so véi PBYV,
dwoc chuin héa sao cho 1 twong (rng v&i lwgng
khi va mau dwoc phan phéi theo ty 1é (chi tiét
dworc cung cip trong tép B6 sung 1).

Phan tich théng ké

Dt liéu dwoc bao cao dwdi dang trung vi
(pham vi lién phan tw), trir khi dwoc chi dinh
khéc. D6i véi muc dich vé do thi va dé cai thién
kha ning doc ctia cac biéu do, biéu do dwoc bao
cio 1a phwong tién co6 sai sO tiéu chuin (SEM).
Chung t6i da so sanh dit liéu gitra cac nhom véi
bai kiém tra chinh xic Mann - Whitney U, x2
hodc Fisher’s, néu thich hgp. V&i nhitng hoan
canh dic biét ma nghién ctru dwoc thuwc hién, ké
hoach phan tich di dwgc phat trién trong qua
trinh tién hanh nghién ctu. Cac tiéu chi dong
chinh ctia chdng t6i 1a lwgng thong khi & phoi
(phdn trdm md phéi dwoc thong khi binh
thwong) va mirc dd6 khong phu hop khi:thé tich

mau. Viéc tinh toan kich thwéc mau trudce 1a
khéng kha thi do thiéu dir liéu vé ca COVID-19 va
phan tich DECT dinh lwong, tuy nhién, kich thuéc
mau dat dwoc cao hon hodc cé thé so sanh véi
cac nghién ctru hinh anh twong tw trong COVID-
19 [10, 15]. Ching t6i da diéu tra méi twong
quan gitra cac bién DECT chinh va cac théng s6
1Am sang bang Spearman’s rho. Trong phan tich
d6 nhay, chung t6i str dung hoi quy tuyén tinh dé
mo hinh héa ty 1é PaO2/Fi02 nhw mot ham cua
mirc dd cha cac ngan thong khi-twdi mau. Tat ca
cac phan tich thong ké dwoc thwc hién trong
SPSS Statistics danh cho Windows, Phién ban
25.0 (IBM Corp., Armonk, NY, USA). Y nghia dwoc
gia dinh & gia tri p hai phia <0,05.

Két qua

Nhin chung, 121 bénh nhan COVID-19 bi
bénh ning di dwoc nhan vao ICU trong sudt thoi
gian nghién ctru. Ba mwoi lam bénh nhan da
dwoc dwa vao trong nghién ctru nay (luéng bao
gom dwgc bao cdo trong Hinh 1). Hinh 2 cho thiy
phén bd thé tich khi va mau & hai bénh nhan dai
dién.

Mo ta dan so

Pic diém co ban ciia bénh nhan va cac
théng s6 1am sang vao ngay chup DECT dwgc bao
cao trong Bang 1. Mwoi bon bénh nhan (40%) ti
vong tai ICU, trong khi 21 (60%) dwoc dwa vé
khoa con séng. So v&i nhitng bénh nhan dwoc hd
tro h6 hip khong xdm nhép, nhitng bénh nhan
dwoc thé may xam nhap c¢6 thoi gian tréi qua lau
hon ké tir khi bat dau c6 triéu chitng, néng dd D-
dimer va cic dau hiéu viém cao hon, suy giam
trao do6i khi ning hon (Bang 1). K&t qua phan tich
DECT dinh lvong dwoc bao cio trong Bang 2 va
dwoc minh hoa trong Hinh. 3 va 4.
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Patients admitted to the ICU

N=121

from February 29th to May 30th, 2020

—» 15 Died before March 26th

Y

introduced (March 26th)
N =106

Patients still alive when DECT scan was

50 DECT scan not available
24 No clinical indication for DECT
18 Too unstable to be safely transported
8 Contraindications to iodinated contrast
2 Scan performed after May 30th
21 Scan acquired with arms downd

y

N=35

Patients included in this analysis

Hinh 1 Quy trinh dwa vao nghién cttu ctia bénh nhdn. Ngay nhdp vién ddu tién ctia bénh nhdn COVID-19:
ngay 29 thdng 2 ndm 2020; ngay dp dung quét DECT trong thwc hanh thwong quy: 26 thdng 3 ndm 2020;

ldn quét DECT cudi ctng dwoc bao goém trong phdn tich nay: ngay 30 thdng 5 ndm 2020

Phan tich DECT phdi — phén bé thé tich kKhi

Ty 1é mé dwoc suc khi binh thwong thap
hon & nhitng bénh nhan dwoc thé may xam nhap
so v&i nhitng ngwoi dwoc ho trg hd hdp khong
xam nhap (33% [24-49%] so v&i 63% [44-
68%], p <0,001, Hinh 3a). Bénh nhan dwoc thé
may xam nhap so v&i thd may khéng xam nhap
c6 vung kém suc khi va khong dwoc suc khi lén
hon (Hinh 3a), va nhirng vung nay tang lén doc
theo bung-lung (Hinh. S1A) va dinh-du6i (Hinh.
1: Hinh S2A) truc. Nhitng bénh nhan dwoc thé
may xam nhip co6 tong thé tich phoi thap hon va
trong lwgng phdi cao hon (Bang 2).

Phén tich DECT phéi — phan bd thé tich mau

Cac vung khong dwoc twdi mau dwoc
phan bo & cac vung binh thwdong, kém va khong

dwoc suc khi, nhw dwoc minh hoa trong Hinh 3a.
Céac khu vuc khong dwoc twdi mau chi yéu nam
¢ cac khu vic khong dwoc suc khi & nhitng bénh
nhan dwoc thong khi xam nhap, trong khi nhitng
bénh nhan dwoc hd tro hé hip khéng xAm nhép
c6 lwong nhu mé khong dwoc twdi mau lén hon
¢ cac khu vuc duoc suc khi binh thwong. Ty 1é
thuyén tic phdi dai thé cao hon vé s6 lwong &
bénh nhan thé may xam nhap va khéng xam
nhap, nhung sw khac biét nay khong c6 y nghia
théng ké (21,7% so v&i 8,0%, p = 0,640, Bang 2).
SO lwong moé khong dwoc twéi mau & nhirng
bénh nhan c6 (N = 6) va khong c6 (N = 29) bang
chitng X quang vé thuyén tic phdi dai thé lan
lwot la 18% [12-23%] va 14% [8-18%] (p =
0,272).
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Pulmonary gas volume Pulmonary blood volume

Non-invasive Invasive

Hinh 2 Bdn quét DECT dai dién ctia bénh nhédn dwoc hé tro hé hdp khéng xdm nhdp (bdng trén) va xdm
nhdp (bdng dwdi). Hinh dnh bén trdi dai dién cho hinh dnh khéng twong phdn do dworc str dung dé ddanh gid
suc khi, trong khi nhitng hinh dnh bén phdi dai dién cho bdn do thé tich mdu phdi dwoc chéng 1én hinh dnh
khéng twong phdn do. Bénh nhdn dwoc théng khi khong xdm nhdp cho thdy cdc viing kinh mo ¢6 cd lwong
mdu phdi cao (vang) va thdp (xdm). Bénh nhdn dwoc théng khi xdm nhdp cho thdy mét bénh tién trién ndng
hon, ddc trwng bdi ton thwong kinh me lan téa va déng ddc, vdi cdc ving thiéu lwong mdu phdi réng Ién
(viing xdm), ddc biét la & cdc viing phu thudc lung. DECT: Chup cdt 16p vi tinh ndng lwong kép
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Bang 1 Ddc diém ctia bénh nhdn va cdc théng s6 vao ngay chup cdt Iép vi tinh ndng Iwong kép

All (N=35) Non-invasive (N=12) | Invasive (N=23) | p
Age 59 [55-64] 58 [55-62] 60 [53-67] 0.694
Sex (male), n (%) 30 10 20
Weight (kg) 80 [75-96] 90 [85-96] 80 [73-95] 0.173
Body mass index (kg/m?) 28 [25-31] 28 [28-31] 28 [24-32] 0.521
Days since onset of symptoms 19 [16-31] 18 [16-19] 25 [15-35] 0.045*
Days since first confirmed swab 16 [9-22] 12 [9-14] 20 [11-32] 0.026*
Days since hospital admission 13 [7-21] 12 [8-13] 19 [7-31] 0.115
Days since ICU admission 12 [3-21] 12 [8-13] 15 [2-31] 0.161
Comorbidities
Charlson Comorbidity Index 1[1,2] 2[1,2] 1[1,2] 0.878
Hypertension, n (%) 14 (40.0) 6 (50.0) 8 (34.8) 0.477
Diabetes, n (%) 6(17.1) 2 (16.7) 4(17.4) >0.999
History of pulmonary embolism, n (%) 1(2.9) 0(0.0) 1(4.3) >0.999
Chronic obstructive lung disease, n (%) 3(8.6) 2 (16.7) 1(4.3) 0.266
Chronic therapy
Calcium channel blockers, n (%) 2(5.7) 1(8.3) 1(4.3) >0.999
Angiotensin Il receptor blockers, n (%) 4(11.4) 3(25.0) 1(4.3) >0.999
Angiotensin-converting enzyme inhibitors, n (%) | 3 (8.6) 2 (16.7) 1(4.3) 0.239
Oral anticoagulants, n (%) 2(5.7) 2 (16.7) 0(0.0) 0.098
Antiplatelet therapy, n (%) 5(14.3) 5 (41.7) 0(0.0) 0.150
Steroids in the previous month, n (%) 3(8.6) 2 (16.7) 1(4.3) 0.239
Drugs received during ICU stay
Darunavir/ritonavir, n (%) 5(14.3) 0(0.0) 5(21.7) 0.150
Hydroxychloroquine, n (%) 24 (68.6) 10 (83.3) 14 (60.9) 0.432
Remdesivir, n (%) 1(2.9) 0(0.0) 1(4.3) >0.999
Tocilizumab, n (%) 12 (34.3) 5(41.7) 7 (30.4) 0.709
Methylprednisolone, n (%) 15 (42.9) 6 (50.0) 9 (39.1) 0.721
Anticoagulation regimen
None, n (%) 1(2.9) 0 (0.0) 1(4.3) 0.098
Enoxaparin, prophylactic dose, n (%) 9 (25.7) 6 (50.0) 3(13.0)
Enoxaparin, therapeutic dose, n (%) 18 (51.4) 5(41.7) 13 (56.5)
Sodium heparin (continuous infusion), n (%) 7 (20.0) 1(8.3) 6 (26.1)

Blood analyses
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Interleukin-6 (ng/L) 45 [8-153] 18 [8-45] 85 [10-739] 0.115
D-dimer (mcg/L) 1497 1990-4126] | 1024 [519-2792] 1581[1174-5358] | 0.023*
Ferritin (mcg/L) 921[603-1888] | 733 [477-904] 1399 [888-1929] | 0.016*
C-reactive protein (mg/L) 17 [9-89] 10 [5-16] 40 [13-107] 0.017*
Gas exchange
pHa 743 [7.40-7.45] | 7.44[7.42-7.47] 7.43 [7.34-7.45] 0.184
PaCO2 (mmHg) 43[39-53] 39 [37-42] 47 [42-55] 0.001*
Pa0; (mmHg) 94 [77-125] 108 [93-144] 82 [71-97] 0.023*
Pa0,/FiO; (mmHg) 179 [117-195] 194 [186-250] 139 [108-188] 0.002*
Bicarbonate (mEq/L) 28 [25-31] 27 [25-28] 29 [25-33] 0.071
Respiratory parameters
PEEP (cmH:0) 10 [8-10] 10 [8-10] 10 [8-12] 0.959
Fi02 (%) 60 [50-70] 60 [45-63] 60 [50-70] 0.172
Respiratory rate (min-1) 19 [16-24] 16 [14-20] 20 [16-25] 0.011*
Tidal volume per predicted body weight (mL/kg) | 7.3 [5.5-7.8] n.a 7.3 [5.5-7.8] n.a
Driving pressure (cmH;0) 16 [12-18] n.a 16 [12-18] n.a
Plateau pressure (cmH;0) 25 [21-28] n.a 25 [21-28] n.a
Compliance (mL/cmH;0) 34 [22-43] n.a 34 [22-43] n.a
Ventilatory ratio 1.8 [1.4-2.4] n.a 1.8 [1.4-2.4] n.a
Bang 2 Cdc thong s6 chup cat lép vi tinh ndng lwong kép dinh lvong phéi
Parameter All (N=35) Non-invasive Invasive (N=23) p
(N=12)
Lung volume (mL) 2794 [2150-3690] | 3680[3180-4245] | 2359[1934-3207] | 0.001
Mean attenuation (HU) -615[-687 to -771[-807 to -506[-639to <0.001*
- 454] - 649] -406]
Lung weight§ (g) 1039 [878-1268] | 966759 -1061] 1086 [884 - 1283] 0.045*
Pulmonary gas volume (mL) (Vgas) 16211019 - 2498] | 2929 [1873-3350] | 1140[726-1765] <0.001*
Evidence of macroscopic pulmonary 6(17.1) 1(8.0) 5(21.7) 0.640
embolism, n (%)
Non-perfused tissue (g) 13890 - 219] 11887 - 201] 180 [102 - 262] 0.327
Dead-space tissue (g) 87 [57 - 162] 87 [71-142] 86 [51-171] 0.503
Non-aerated/non-perfused lung tissue (g) 33[12 - 84] 11[3-21] 65 [29 - 105] 0.001*
Shunt tissue (g) 193[70 - 299] 39[20-128] 253 [180 - 357] <0.001*
Tissue with gas:blood volume ratio<1 (g) 360 [292 - 435] 429 [325 - 464] 355 [291 - 423] 0.195
Tissue with gas:blood volume ratio>1 (g) 293 [249 - 355] 295 [273 - 328] 293 [248 - 365] 0.932
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Hinh 3 Phan tich dinh Iwgng DECT & bénh nhédn dwoc hé tro hé hdp khéng xdm nhdp so véi xdm nhdp. Khoi
lwong mé phoi, dwoc chia thanh bén ngdn théng khi, dwoc bdo cdo la phdn trdm téng khoi lwong phdi (a);
cdc thanh soc dai dién cho cdc viing khéng dworc twéi mdu. Bdng dwdi cing (b) minh hoa thé tich phéi dworc
phan chia theo cdc ngdn phtt hop thong khi-twdi mdu. * Sw khdc biét cé y nghia giita bénh nhdn dwoc tho
mdy khéng xdm nhdp va khéng xam nhdp (p <0,05). DECT: Chup cat I6p vi tinh ndng lwong kép. Cdc thanh
va thanh 16i dai dién cho gid tri trung binh va sai s6 chudn ctia gid tri trung binh, twong trng
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Hinh 4 Sw phtt hop khi:thé tich mdu phdi & nhom xdm nhdp (bdng trén) va khéng xdm nhdp (bdng dwdi).
Cdc dwong cong biéu thi sw phdn bé ctia cdc voxel theo cdc gid tri ty 1€ khi:thé tich mdu ctia chiing trong bén
ngdn théng khi, trong dé 1 dai dién cho cdc voxels vdi sw thong khi va twdi mdu twong trng.

Phén tich DECT phdi — sw phu hop khi:thé
tich mau

Mtrc d6 sw khong phu hop vé khi:thé tich mau
cao hon & nhitng bénh nhan dwoc thd may xam
nhap so véi nhitng bénh nhan dwgc hé tro khong
xam nhap (43% [30-49%] so vo&i 25% [14-
28%], p = 0,001). Thé tich mau & phdi dwgc phin
phdi doc theo dwong thanh bung va d6 doc dinh -
dubi va s phan b6 ctia n6 la twong tw & nhirng
bénh nhan dwoc hd tro hoé hip khéng xAm nhép

va xam nhap (T4p tin bo sung 1: Hinh S3). Shunt,
ngan khéng suc khi/khong twéi mau, va cac khu
vuc c6 ty 1é thé tich khi:mau <1 & nhirng bénh
nhan dwgc thé¢ may xam nhdp cao hon so véi
nhitng bénh nhan dwoc hd tro khong xam nhap
(Hinh 3b). Shunt, khong dwoc suc khi/khong
dwogc twdi mau, va cac vung cé ty 1é khi:thé tich
mau <1 tang lén doc theo truc bung-lung (Hinh
anh bd sung 1: Hinh S1B) va dinh-dudi (Hinh anh
b6 sung 1: Hinh S2B). Ngan suc khi kém (29%
[22-34%]) c6 ty 1é khi:thé tich mau & ca dwdi
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(21% [16-32%]) va trén 1 (5% [4-7%]). Ngan
khong dwoc suc khi (26% [11-36%]) hoat dong
nhu shunt (20% [9-25%]) hoac khong dworc tudi
mau (4% [1-8%]). M6 khoang chét la 9% [6-
14%], phan b6 ca trong ngan binh thwong- (4%
[2-6%]) va kém suc khi (5% [4-7%]), v&i mot
lwong khong dang ké trong cac ngan suc khi qua
m&c vung. Hinh 4 minh hoa sw phin b6 ty 1é
khi:thé tich mau & nhitng bénh nhin dwoc tho

2

may xAm nhap va & nhitng bénh nhan dwoc hd
tro khong xam nhap.

Moi twong quan giira cac thong s6 1am sang
va DECT

Bang 3 minh hoa cac méi twong quan giira
lam sang (D-dimer, protein phan &ng C, do gidn
nd cda hé thong ho hip va phéan tich khi mau) va
cac thong s6 DECT. M&c d0 D-dimer cé twong
quan véi sy mat suc khi, sy khong phu hop vé
khi:thé tich mau va mirc do cta cac vung khong

dwoc twdi mau.

Bang 3 Mdi twong quan gitra cdc théng sé chup cdt 1ép vi tinh ndng lwong kép va ldm sang

Dual-energy
computed
tomography
parameters

D-dimer
C-reactive protein

Respiratory

system

compliance$

Pa02z/FiO2

PaCO:

Ventilatory
Ratio$

p

p

Normally
aerated lung
tissue (%)

-0.403 | 0.016* | -0.488

0.003*

0.284

0.189

0.730 <0.001*

0.483

0.003*

-0.351 | 0.101

Poorly aerated
lung tissue (%)

0.343 0.044* | 0.236

0.172

-0.144

0.511

-0.342 | 0.044*

-0.221

0.201

0.407 0.054

Non-aerated
lung tissue (%)

0.379 0.025* | 0.575

<0.001*

-0.280

0.196

-0.637 | <0.001*

-0.383

0.023*

0.108 0.625

Non-perfused
lung tissue (%)

0.418 0.012* | 0.061

0.730

-0.071

0.747

-0.12 0.491

0.385

0.023*

0.432 0.040*

Shunt lung
tissue (%)

0.186 0.285 | 0.486

0.003*

-0.105

0.634

-0.579 | <0.001*

0.261

0.130

-0.149 | 0.497

Lung tissue with
gas:blood
volume ratio< 1

(%)

-0.418 | 0.012* | -0.557

0.001*

0.422

0.045*

0.481 0.003*

-0.441

0.008*

0.067 0.761

Lung tissue with
gas:blood
volume ratio > 1

(%)

-0.285 | 0.097 | -0.169

0.333

-0.166

0.449

0.471 0.004*

-0.227

0.190

-0.116 | 0.599

Dead-space lung
tissue (%)

0.101 0.565 | -0.351

0.039*

0.165

0.451

0.289 0.092

0.070

0.690

0.205 0.349

Non-aerated,
non-perfused
lung tissue (%)

0.513 0.002* | 0.531

0.001*

-0.212

0.332

-0.439 | 0.008*

0.497

0.002*

0.368 0.084

Lung tissue with
gas:blood
volume
mismatch (%)

0.440 0.008* | 0.481

0.003*

-0.138

0.529

-0.633 | <0.001*

0.440

0.008*

0.163 0.457
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Hinh 5 Méi twong quan giira ty 1é Pa0;z/FiO; va théng khi va khéng phu hop khi: thé tich mdu & phdi. Khdong
phtt hop khi:thé tich mdu la phdn trdm thé tich phdi dwoc tinh cho cdc ving shunt, khodng chét va viing
khéng dwoc suc khi/khéng dwoc twdi mdu. * Twong quan ddng ké

Mttc protein phan rng C twong quan véi
mat suc khi va khéng phu hgp khi:thé tich mau.
Pa0;/FiO; twrong quan thuan véi mirc dd cia mo
duoc suc khi binh thwong, va ty 1€ nghich véi
mirc d6 cta khong phu hop khi:thé tich mau,
ngan duwoc suc khi kém va khong dwoc suc khi

(Hinh 5). PaCO2 twong quan v&i mat suc khi va
khong phu hgp khi:thé tich mau, trong khi ty 1é
théng khi véi tong lwgng nhu mé phoi khong
duoc twdi mau (Bang 3). Lwong PBV dwoc phat
hién trong cac khu virc khong dwoc suc khi, dwoc
biéu thi bing phan tram clia téng PBV trong phdi,
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khong twong quan véi mire PEEP (p =- 0,107, p =
0,539) ciing nhw v&i ap suat day (p = 0,048, p =
0,829). Trong phan tich do nhay dwa trén mo
hinh hoi quy tuyén tinh st dung kiéu hé tro ho
hap va ngan thong khi-twdi mau lam hiép bién,
shunt 1a bién s6 duy nhat cé lién quan doc lap véi
ty 1é PaO2/FiO; (T4p tin b6 sung 1: Bang S1).

Thao luian

Trong nghién ciru nay, ching t6i da tién
hanh mot cudc diéu tra dinh lwgng vé sw phan bo
khi phéi va thé tich mau & phoi & nhitng bénh
nhin nang bi viém pho6i COVID-19 nang. Ching
téi nhan thdy rang: (1) ty 1é phan tram mo dwoc
suc khi binh thwong thip hon, trong khi mirc do
khong phu hop khi:thé tich mau & bénh nhin
dwoc thong khi xam nhap cao hon so véi bénh
nhan dwoc thong khi khong xam nhéap; (2) md
kém suc khi dwgc dic trung bédi ty 1é thé tich
mau: cao hodc thap; (3) thé tich mé phdi khong
dwoc suc khi chu yéu dwoc twdi mau, chi mét
phan nhdé khéng dwoc twéi mau; va (4) ty 1é
Pa0/FiO2 twong quan v&i mé phoi dwoc suc khi
binh thwdong va véi mirc d6 khong phu hop cua
khi:thé tich mau.

Pay la nghién ciru dau tién danh gia dinh
lwong cac phat hién DECT trong viém phéi
COVID-19 nang, véi cac mirc do 1am sang khac
nhau, thé hién qua loai hinh hd tro h6é hip (hd
tro h6 hip khong xAm nhip va xdm nhip). Tai
trung tam cta chang t6i, DECT da dwoc thuc hién
thwong quy & mét ty 1é cao bénh nhin viém phéi
COVID-19 vi muc dich lam sang. Cac phat hién
phéng xa dwoc phan tich theo mic d6 hd tro ho
hap dwogc yéu ciu, cling nhw twong quan véi cac
théng s6 sinh 1y, sinh hoc va 1am sang chinh. T4t
ca cac bénh nhan trong nghién cu nay déu bi
gidm oxy mau nghiém trong va dwoc nhap vién
ICU, noi ho duoc hd tro hd hap khong xAm nhép

hodc xAm nhip. Trong cac bénh phoi khac, DECT
tang cwong can quang da dwoc st dung dé dinh
lwong thé tich mau, ty 1é phin tram thiéu twdi
mau, va cac thanh phan khac nhau ctia thong khi
phdi va khéi lwong mo [18, 24, 25].

Bénh nhan COVID-19 dwoc thd may xam
nhap dwa trén chi dinh lam sang, so vé&i nhitng
bénh nhan dugc hd tro hoé hdp khéng xAm nhap,
cho thiy gidam thé tich phéi va thé tich khi va
tang dién tich mo phoi kém suc khi va khong suc
khi. Hon nita, nhitng bénh nhan dwgc théd may
xdm nhap c6 mic d6 16n hon ciia mo6 phéi shunt
va vung phéi khong dwoc suc khi/khdng dwoc
twéi mau lén hon nhuwng it mé hon véi ty 1é
khi:thé tich mau thip hon so v&i nhitng nguwoi
dugc hd trg ho hdp khong xAm nhap. Cac khu
vurc khong dwoc suc khi cht yéu dwgc twdi mau,
véi mot ty 1€ nho khong dwoc twdi mau. Diéu nay
twong thich v&i sy suy gidm co mach do thiéu
oxy [8]. Mat khac, cac khu vic dwoc suc khi kém,
twong ng v&i cadc A6 mo cha kinh, cé thé hoat
déng nhw khodng chét, twong thich v&i sw co
mach va/hodc vi huyét khoi do thiéu oxy, hodc
nhuw cic khu vuece ¢6 ty 1€ khi:thé tich mau thap, do
d6 cho thdy mit mot phan suc khi véi ting twdi
mau twong d6i do co mach khéng du hodc thiéu
oxy. Mot hién twong twong tw gan diy da dwoc
gid thuyét trong mot mo hinh tinh toan [14]. Sw
dong gop cua cac khu vuc kém suc khi trong viéc
xac dinh suy gidm trao doi khi cé thé giai thich tai
sao tinh trang thiéu oxy trong COVID-19 c6 thé
khéng lién quan dén nhitrng thay doi vé do gian
nd& ho hap, nhw xay ra trong ARDS thong thuwong
[10].

Viém phdéi COVID-19 dwoc dic trung bdi
sw x4u di din dan cta hinh thai phoi, anh huwdng
dén ca ngin dwoc suc khi va ngan kém/khong
dwoc suc khi. Tang trong lwong phdi cé kha ning
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dwoc gidi thich 12 do ting phu né, thAm nhiém té
bao, déng diac phé nang, hodc sw két hop cua
chiing. Theo mot nghién cru gin day [27], phu né
c6 thé c6 vai tro it quan trong hon trong viéc xac
dinh ting trong lwong phéi so véi thAm nhiém
phé nang va viém niém mac, ly gidi mach mau
phéi va xo héa. Piéu ndy phu hop véi nhirng phat
hién ctia mot nghién cttu trudc day cho thiy rang
murc PEEP cao hon & bénh nhan COVID-19 khéng
dan dén sy huy dong phé nang [12], nhu du kién
trong trwong hop tang phu va hinh thanh xep
phéi [28]. Do d6, viéc huy dong han ché va cac
anh huwdng phirc tap déi véi sw két hop gitra
théng khi va twdi mau nén dwoc tinh dén khi
chuin do PEEP & bénh nhan COVID-19.

Sw phu hop vé thong khi va thé tich mau
bi anh huwdng nghiém trong, va cac khu vuc cua
shunt, khodng chét, va khong théng khi/khong
twdi mau cung tén tai. PaO;/Fi02 twong quan
thuan véi mirc d0 mo6 dwoc thong khi binh
thuwong va ty 1€ nghich véi mic do khong phu
hop khi:thé tich mau, va cé lién quan doc lap véi
shunt. Ching t6i dwa ra gia thuyét rang tinh
trang giam oxy mau trong viém pho6i COVID-19
c6 thé duoc giai thich bang shunt do thé tich mau
& mo phoi khong dwoc théng khi cao hon va thé
tich mau phan bo cao hon & mo binh thwong va
kém thong khi, giy ra giam téng thé ty 1é khi:thé
tich mau. Mat khéc, ty 1€ giam twdi mau cao hon
& nhitng vung khéng c6 suc khi (twong thich véi
tinh trang co mach do thiéu oxy, chén ép cac mao
mach va/hodc vi huyét khéi & cac mach ngoai vi
[29,30,31]) c6 thé han ché mirc dd nghiém trong
cda tinh trang thiéu oxy. Tuy nhién, khi sé lwong
cac khu vyc khong dwoc st dung vwrot qua mot
nguwdng nhit dinh, diéu nay cé thé din dén
chuyén hwéng dong mau dén cac khu vuc phéi bi
thwong, gop phan lam tram trong thém qua trinh
oxygen héa. Sw phin b6 thong khi & nhirng bénh

nhan COVID-19 nang twong tw nhw dwoc quan
sat thiy trong ARDS, trong khi sy phan bo thé
tich mau tuan theo mot md hinh hip dan ngwoc -
cu thé 1a lwong mau cao hon & cac vung phoi
dwoc thong khi. Do d6, sw phan bé thé tich mau
nay khac véi sy phin b6 & nhitng nguoi khoe
manh va nhitng ngudi khong mac ARDS [32, 33].
Diéu nay c6 thé dwoc giai thich 1a do sy hién dién
cia cac vung lén khong dwgc twdi mau anh
hwdng chd yéu dén vung phéi gitra va phéi. Vi
ROI dwogc xac dinh dwa trén trong lwong phoi,
nén sé lwong twong ddi ctia PBV trong moi ROI &
bung-lung phan dnh lwgng mau trén moét don vi
trong lwong mé phdi. Hon nira, cic mach mau da
duoc loai trir khéi phan doan, do d6 cac phép do
PBV phan anh lwgng mau trong nhu mé phoi, loai
trir lwong mau trong cac mach mau khong tham
gia trao d6i khi. Cac co ché sinh ly bénh cta viéc
gidm PBV & lung c6 thé bao gobm co mach do
thiéu oxy, chén ép co hoc cidc mao mach va huyét
khéi (vi md). M4t suc khi va khéng phu hop
khi:thé tich mau c6 lién quan dén mirc d6 cao
hon ctia diu hiéu viém va tiang D-dimer, trong
khi cac vung khéng dwgc twéi mau twong quan
voi tang D-dimer va tang PaCOz. Nhirng bénh
nhan mac bénh it nghiém trong hon c6 lwogng mo
phéi 1é6n hon voi ty 1& khi:thé tich mau thap
nhung it shunt hon, ¢ thé xac nhan gia thuyét vé
cac ki€u hinh khac nhau cia COVID-19 dwoc dé
xudt trong giai doan dau cua dai dich [7,8,9].

M6t sO6 han ché trong nghién ctru cua
chung t6i can dwogc giai quyét. Chi nhitng bénh
nhén dn dinh cé chi dinh 1dm sang cho DECT mé&i
dwoc dwa vao nghién ctiru nay, diéu nay c6 thé
dan dén sai 1éch lwa chon va dan dén kich thuéc
mau nhé. DECT khoéng truc tiép phat hién sw twdi
mau, ma la lwgng twong doi ctia néng dé i6t va
do d6, thé tich mau trong khu vwc. Tuy nhién, né
da dwoc xac nhan 1a chit thay thé dwoc chip
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nhan cho lwu lwong mau vung trong ARDS [18,
24]. Cac phan tich chinh tap trung vao cac ngan
dwoc xac dinh dwa trén sy hién dién hay khong
c6 cua mau phoi: nhitng ving cé thé tich mau
khong dwoc DECT phat hién twong Urng véi
nhirng viing ma sw twdi mau khéng dang ké hoic
khong c6. Viéc ndm sip dwoc thwe hién & 7 trong
s6 23 bénh nhan dwoc dat ndi khi quan va co 1é
khéng anh hwdng dén két qua cudi cung, vi DECT
ludn dwoc thwe hién & tw thé nim ngira va khong
bao gior ndm ngay sau khi nam sap.

Két luin

¢’ nhitng bénh nhan ning bi viém phdi
COVID-19 nang, mit thong khi va khéng phu hop
khi:thé tich mau cao hon & nhirng bénh nhin
cian thé may xam nhip so v&i nhitng bénh nhan
duoc hd tro ho hiap khong xdm nhap. Mirc do
nghiém trong cda tinh trang gidam oxy mau dwoc
giai thich b&i mic d6 mat suc khi va khéng phu
hop khi:thé tich mau.

Dich bai: BS. Pang Thanh Tudn - BV Nhi Pong 1



