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CAP NHAT VIEM PHOI &' BENH NHAN COVID-19

Ta B4 Thang', B6 Quyét', Pao Ngoc Bang'

TOM TAT

Dich Covid-19 dén nay van dang dién bién hét sirc phirc tap trén thé gidi va Viét Nam. Viém
phdi va viém phdi nang & bénh nhan (BN) Covid-19 hién dang la thach thic trong thuc hanh
lam sang. Hiéu biét sau vé bénh sinh ciing nhw chan doan sém, danh gia chinh xac mic do
bénh, diéu trj tich cwe gitp thay ddi tién lwong bénh. Chup cét 1&p vi tinh ngwe ¢6 vai trd quan
trong trong chan doan, theo ddi tién trién cGa viém phdi. Can quan tam nhiém trung phéi thi
phét trong chan doan va diéu tri viém phdi do Covid-19. X tri cac réi loan hd hép la bién phap
diéu tri quan trong & BN viém phéi nang do Covid-19.

* Tir khoa: Viém phdi ndng; Covid-19.

Update of Pneumonia in Covid-19
Summary
The Covid-19 epidemic is still happening very complicatedly in the world and Vietnam.
Pneumonia and severe pneumonia in Covid-19 patients are currently challenging in clinical practice.
Deep understanding of pathogenesis as well as early diagnosis, accurate assessment of
disease severity, active treatment have changed the prognosis of the disease. Chest computed
tomography plays an important role in the diagnosis and monitoring of pneumonia. Secondary
lung infections should be considered in the diagnosis and treatment of Covid-19 pneumonia.
The respiratory management is an important therapy in patients with severe Covid-19 pneumonia.
* Keywords: Severe pneumonia; Covid-19.
DAT VAN BE chling téc (ngwdi da den, Tay Ban Nha,
Pong A...), méc cac bénh nén (tang huyét
ap, dai thao dwong, bénh phdi man, bénh
than man, ung thw...), nhém mau A [2, 3].
Tién lwong cta nhitng BN nay kha xau:

Dich Covid-19 xuét hién ttr 12/2019 va
dén nay van dang dién bién hét strc phirc
tap. Tinh dén 18/5/2021, thé gi¢i da co6

164.232.168 ca mac voi 3.403.025 ca il
vong. Tai Viét Nam c6 2.909 ca méc trong
nwéc, 1.469 ca nhap canh va 37 ca tir vong.

Viém phdi va viém phdi nang la nhirng
thach thirc trong diéu tri va tién lwong BN
Covid-19. M6t s6 nghién ctru cho thay cé
nhiéu yéu t6 két hop vai viém phdi nang
& BN Covid-19 nhu: Tubi gia, nam gidi,

Khoang 1/3 BN viém phdi nang nhap vién
tién trién dén hoi chiing suy hd hép cép
(Acute respiratory distress syndrome - ARDS),
60% BN dat ndi khi quan t& vong & giai
doan dau cla dich (nam 2020) [4, 5].
Do vay, viéc chan doan, diéu tri tich cuwc
va sé'm rat quan trong, gilp cai thién tién
lwong BN.
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CO’ CHE BENH SINH VIEM PHOI DO
COVID-19

1. C4u truc ctia SARS-CoV-2

SARS-CoV-2 la m6t virus RNA s¢i don
thuéc chi Betacoronavirus. Bo gen cua
SARS-CoV-2 cé d6 dai 25 - 32 kilobase,
I&n nhét trong s cac virus RNA va bao
gdm céac vung: Vung 5°UTR, khung doc
m&, vung 3'UTR va dudi-poly (A). 2/3 dau
tién cua bé gen ma hbda cho céac protein
phi cAu tric t» 2 khung mé& doc ORF1a
va ORF1b. 1/3 cubi ctia bd gen ma hoa cho
céc protein cAu tric. Co 4 protein cAu tric
dwoc bao ton trén cac CoV 1a protein (S),
protein mang (M), protein vé (E) va
nucleocapsid (N) protein. Protein S lién
két voi thu thé angiotensin converting
enzyme 2 (ACE2), 1a diém xam nhap cla
virus vao nguwoi va vat chd. Hon nira,
protein S dwoc cho 1a mét yéu td6 déng
gop chinh vao viéc tao ra phan rng mién
dich, do dé protein S la muc tiéu cta hau
hét vac xin [6, 7]. Cac protein M, E va N |a
mot phan cta nucleocapsid cla cac hat
virus. Protein M la protein xuyén mang
quan trong trong qua trinh bénh sinh cla
virus. Protein E dong vai tro trong viéc
sao chép va lay nhiém cua virus. Protein
N cho phép diéu chinh viéc sao chép,
phién ma va téng hop RNA cua virus [6].

2. Xam nhap va sao chép trong té bao
cua SARS-CoV-2

Thu thé ACE2 nguoi (hACE) 14 thu thé
dwgc SARS-CoV st dung cho sy xam
nhap vao co thé ngudi. 37 O ngudi gia
va nam giéi thay sv lién két protein S cla
virus-ACE2 c6 hiéu qua nhéat [9]. Thu thé
ACE2 duwoc bidu hién nhiéu & dwong hd
hép trén & ngudi [17]. Sy phan cét protein
S béi cac protease serine nhw protease

6

xuyén mang serine 2 (transmembrane
protease serine 2 - TMPRSS2), cathepsin
L va furin 12 can thiét dé lién két voi thy
thé ACE2. Twong tw, déi v&i thu thé ACE2,
biéu hién protease cao & biéu mé niém
mac mi va phé quan. Ngoai ra, con & két
mac, biéu mé duwéng tiéu héa, gan va
than. Sau khi virus gan vao thu thé cla té
bao vat chd vao ndi bao, virus truwdng
thanh, sao chép va giai phéng nhiéu virus
hon trong twong bao cda té bao vat cha.
Nhiém trung SARS-CoV-2 bét dau véi sy
nhan Ién cda virus va tranh dwoc sw nhan
dang vat chd trong 1an nhiém trung ban
dau va trwde khi phan tng mién dich bam
sinh cua vat chu dwgc kich hoat [9, 10].

3. bap rng cua vat chu

Khi virus xam nhap vao co thé vai
ngay sé hoat hda thu thé toll-like (Toll-like
receptors - TLR) 3, 7 va 8 b&i cac thu thé
nhan biét mam bénh (Pathogen recognition
receptors - PRR) tao ra phién ma diéu
hoa cac interferon (interferon loai | va Ill)
va chiéu mé bach ciu. Mirc d6 ctia phan
tng khang virus badm sinh cé lién quan
dén mac d6 nhiém trung va khéng dong
nhat & nhirtng ngwdi bi nhiém Covid-19.
Dap &ng mién dich bat dau bang giai
phéng khang thé IgA, IgG va IgM tuwong
rng v&i phan rng cia SARS-CoV. Thoi
diém giai phong khang thé va sy ton tai
cla chung khac nhau gitra cac BN [9].
Nghién ctru cho thdy khang thé IgA va IgM
phat hién dwoc trong nhitng ngay dau
tién va khang thé IgG phéat hién muén hon
(sau 14 ngay). Pap wng day du cla té
bao T (ca TCD4 va TCD8) déi voi SARS-
CoV-2 c6 lién quan dén bénh nhe hon.

Tén thwong phdi do Covid-19 Ia hau
qué cuta co ché ton thuwong truc tiép té bao
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nhu mé va tén thwong gian tiép qua trung
gian mién dich. Khéi phat bang sy nhan
lén nhanh chéng cua virus truc tiép gay
ton thwong té bao biéu mé ciing nhw té
bao ndi md dwdng hé hap va gay thoat
mach [9]. Céc tdn thwong nay khéi déng
phan &ng viém, san xuét cac cytokine tién
viém cling nhw cac chemokine, qua do
gay tén thwong viém nhu mé phéi. Hién
twong méat cac ACE2 chirc nang duéng
hé héap cling lién quan dén tén thwong
phdi cép tinh do rdi loan chirc nang hé
théng renin-angiotensin lam tang qua
trinh viém gay thoat mach. O cac truong
hop nang, ton thwong phdi la hau qua két

hop cda tén thwong gay chét hang loat té
bao biéu md va ndi mé, phan ng viém
hé théng qua mc (bdo cytokine), hién
twong tang cwdng mién dich phu thudc
khang thé, dan t&éi suy hé hap cép tién
trién (ARDS) kém hodc khdng kém tbn
thwong tang khac. Nghién ctru gidi phau
bénh cua nhitng BN da t& vong vi nhiém
SARS-CoV-2 néng cho thay sy hién dién
cta toén thwong thanh phé nang va ton
thwong lan téa cac phé nang gibng
ARDS, tuy nhién, c6 1 1& Ion huyét khéi
trong mao mach phéi cho thy vai trd cla
huyét khdi va bénh ly vi mach trong bénh
sinh cua Covid-19 [9, 10].

Ngudn lay

e Dudng ho hap trén

(Khoang mii, hau)

I

Dudng hd hap dudi

|

Khong triéu ching

Niém mac dwong tiéu hda

\

Virus nhan lén & cac co quan

Ting cutmg mién dich
dich (phdi, gan, than, tim.) A1 LuEg e o1

phu thudc khang thé

Gia tang 1

Hoat héa qua mirc

t bao T Diéu hoa xudi ACE2

Tén thuong té bao

Nhiém virus huyét hé théng

RGi loan hé théng Ri loan chirc ning hé
mién dich RAS

Dap (ing viém hé théng

Tén thwong da co quan

Téng tinh thdm thanh
mach phéi
Bdo cytokine
Phis phéi
ARDS
T vong

So dd 1: Tém tét co ché bénh sinh ctia Covid-19 [9].
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CHAN BOAN

1. Chan doan bénh

Trén co s& da xac dinh 1a Covid-19, chan doan viém phdi & BN Covid-19 ciing dwa
theo tiéu chuan chung cta chan doan viém phdi, trong dé tiéu chuén trén hinh anh
X quang quy wéc hodc CLVT ¢6 vai trd khang dinh viém phéi. Khi chwa c6 xét nghiém
khang dinh SARS-CoV-2, hinh anh CLVT ngwc cé gia tri dinh hwéng chan doan khi co
ton thwong véi cac dac diém sau [1, 12]:

- Tén thwong wu thé & nén va ngoai vi phdi véi hinh &nh kinh mé va déng dac
lan téa.

- [t khi ¢6 hang va hach rén phéi.

- Tran dich va tran khi mang phdi thwérng gap & BN néng, ti vong.

- Tién trién nhanh xuét hién déng d&c nhiéu thuy.

Bang 1: Phan loai dic diém hinh anh CLVT trong chadn doan viém phdi
Covid-19 [1].

Hinh anh viém

: Gia tri chdn doan Pac diém hinh anh CLVT
phoi Covid-19 ’ )

- Hinh @nh kinh m& (Ground glass opacity - GGO) & ngoai
vi, 2 bén, cé hoac khong cé ddng dac kém theo, hoac
thdy day vach gian tiéu thuy (d4u hiéu lat da khéng déu
“crazy paving”)

Co6 dbé dac hiéu cao . e R . e .
2 sz s . . - GGO dang tron, nhiéu vj tri, cé hoac khong c6 déng dac
Biéu hién dién hinh | cho viém phoi do

, kém theo, hodc thay day vach gian tiéu thuy (dau hiéu Iat
Covid-19

da khoéng déu “crazy paving”)

- D&u hiéu quang sang dao nguogc (reverse halo sign)
hodc cac hinh anh khac cda viém phdi t& chirc hoda
(9a8p mudn hon)

Véng mét cac dac diém dién hinh va xuét hién cda:

- GGO nhiéu vj tri, lan ta, quanh rén phdi hodc mot bén,

Cac dac diém hinh | o o N ] A
c6 hoac khéng c6 déng dac kem theo, khéng c6 sy phén

Biéu hién muc anh khéong dac hiéu | . .7 . T , R . N N
. . o .. | b0 dac hiéu va khdong cé dang tron hoac khong nam &
trung binh cua viém phoi T
. ngoai vi
Covid-19

- Vai hinh anh GGO rat nhd, khong cé dang tron va khong
phan bé & ngoai vi
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Véng mét cac dac diém dién hinh va xuét hién cda:

. - Tén thuwong déng dac hinh chém hodc ca thuy don doc,
Céc dac diem it gap | khong ¢ hinh anh GGO

Biéu hién khéng hoac khong duwgc L s L o R R X ..
s . o a A .. | - Gac ndt nhé roi rac (trung tam tiéu thuy, canh ndy choi
dién hinh bao cao & viém phdi | , .,
. tree-in-bud”)
Covid-19
- Tao hang

- Day déu véach gian tiéu thuy kém tran dich mang phéi

Am tinh v&i viem | Khong c6 dac diém | Khong cé déc diém goi y viem phdi
phéi cta viém phéi

2. Panh gia mirc dd néng clia viém phoi

Hwéng dan cha Bo Y té (2021) s dung cac du hiéu don giadn dé danh gia viém
phdi nang & BN Covid-19 Ia khi BN ¢ bat ky mét trong cac dau hiéu sau: Nhip thé
> 30 lan/phut, khé thé ndng, hodc Sp0O2 < 93% khi thé khi phong [1]. Hién nay, mét sb
thang diém dwoc st dung dé danh gia mirc d6 nang cda viém phdi nhap vién mét cach
chi tiét hon: Thang diém CURB-65 (C: Confusion - Thay ddi y thirc; U: Uremia - Ure mau
> 7 mmol/l; R: Respiratory - Tan sé thé = 30 lan/phut; B: Blood pressure - Huyét ap
tam thu < 90 mmHg ho&c huyét ap tdm trwong < 60 mmHg; 65: Tudi > 65). Mbi théng
s6 dwoc tinh 1 diém, khi tdng diém = 4 13 viém phdi ndng can diéu tri hdi sirc tich cuc
va thang diém nay c6 gia tri dw doan nguy co ttr vong tét hon [13]. Fine M va CS
(1997) [14] xay dwng thang diém PSI (Pneumonia severity index) cé 4 tiéu chi xac dinh
v&i 20 thong s, cho diém tirng théong sb dé xép thanh 5 nhém nguy co theo mirc d6
nang (tv | - V). Thang diém nay kha chi tiét, nhung kho thuc hién trong thuc hanh [am
sang. Gan day, 2 thang diém dwoc dé xuét: Thang diém SMARTCOP (2008) (S: Systolic
blood pressure - Huyét 4p tam thu, M: Multilobar infiltrates - Tén thwong nhiéu thuy,
A: Albumin - Néng dé albumin méau, R: Respiratory rate - Tan sé thé, T: Tachycardia -
Tang nhip tim, C: Confusion - Réi loan y thirc, O: Oxygen va P: pH mau) va SCAP (2006)
gdm 2 théng sé chinh: pH, systolic blood pressure va 7 théng sé phu: confusion, urea,
respiratory rate, multilobar infiltrates, oxygen, age: tudi = 80). Nghién ciru ciia Espana PP
va CS so sanh CURB-65, thang diém ATS (2007), SMARTCOP va SCAP cho thay 2
thang diém SMARTCOP va SCAP c6 gia tri tién lwgng cao nhét trong viém phéi
(nhu cau thé may: 1,0 va nhu cau st dung van mach: 0,99) [15].



TAP CHi ¥ - DUQC HOC QUAN SU SO 4-2021

Bang 2: Gia tri tién lwong viém phdi nang cla cac théng sb [15].

1T Théng sé OR

A Thong sé chinh

1 pH<7,3 10,8 (3,5 - 34,0)
2 Huyét ap tam thu < 90 mmHg 8,9 (3,2-25,2)
B Théng sb phu

1 Nhip thé > 30 lan/phut 6,3 (3,4-11,7)
2 BUN > 30 mg/dL 25(1,4-4)7)
3 Giam tri gidc méi xuat hién 2,4 (1,2-4,86)
4 PaO,/FiO, < 250 3,1(1,7-57)
5 Tudi = 80 2,4 (1,3-4,4)
6 X quang tén thwong nhidu thiy hodc 2 bén 2,0(1,1-3,7)

Xac dinh viém phdi nang chi can = 1 théng sbé chinh hodc = 2 théng s phu. Tuy
thwe té 1am sang, bac si can s dung linh hoat céc thang diém dé danh gia méc do
viém phéi phi hop va tién ich nhét.

3. Nhiém trung phéi thir phat & BN viém phoi do Covid-19

Ty 1& nhiém trung phdi thr phat & BN viém phéi do Covid-19 khoang 22,3%, trong
do6 nhiém khuan 16% (4,8 - 29,8%), nhiém ndm 6,3% (0,9 - 33,3%), tuy tirng qudc gia
va khu vie diéu tri. Bénh cang nang, ty 1& nhiém trung th& phéat cang tang (34,5% &
viém phdi ndng so va&i 3,9% & viém phdi trung binh) [16].

Co ché nhiém trung th phat chi yéu la suy gidm mién dich th& phat do SARS-Cov-
2, cac nghién ciru cho thdy sé lvgng té bao lympho T, dic biét 1a té bao T dac hiéu
gidm khi nhiém SARS-CoV-2 va cé hién twong (¢ ché mién dich sau pha dap wng
viém & BN Covid-19 [17].

Vé phan bd c&n nguyén nhiém trung thir phéat [16, 17, 18]:

- Nhiém khuan: Pseudomonas aeruginosa 21,1%, Klebsiella species 17,2%,
Staphylococcus aureus 13,5%, Escherichia coli 10,4% va Stenotrophomonas
maltophilia 3,1%.

- Nhiém n&m: Aspergillus species (Aspergillus fumigatus) la chd yéu, Aspergillus
favus, Aspergillus calidoustus, Aspergillus citrinoterreus, Aspergillus niger, Aspergillus
terreus va Aspergillus versicolor it gap hon.

- Ty 1& nhiém Pneumocystis jirovecii rat thap.

Théi gian xac dinh nhiém trung th& phat trung binh 9 - 10 ngay sau khi dwoc chan
doan viém phdi do Covid-19.

10
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PIEU TRI

Diéu tri viém phéi & BN Covid-19 bao gém cac bién phap diéu tri chung, diéu chinh
céc rbi loan ho hap, diéu tri dac hiéu (thubc khang virus...), diéu tri cac bién ching.

XU tri c&c rdi loan hé hap co vai trd rat quan trong trong diéu tri viém phdi do Covid-19.
Hién nay, cac khuyén céo huwéng dan xi tri rdi loan hé hap nhw sau [3, 19, 20]:

BN viém phéi ndng do Covid-19 va cé suy hd hap gidm 6 xy mau
(Sa02 < 90% khi thé 6 xy qua mask 50%)
Tang hoat dong thé (co rat co hd hap phu)

\

Thoéng khi xam nhap: Co

- Thé tich lwu théng thap

- Chen than kinh co «—
- Nhé&c lai néu P/F < 150

Giam huyét ap (huyét ap trung
binh < 65 mmHg) yéu cau van
mach hodc c6 dau hiéu séc

- Xem xét PEEP cao néu R/l > 0,5

l

C6 COPD dot cap hoac suy
tim & huyét va P/F >150

Co

Xem xét HFNC va theo doi
cén than hang gio

/

Tiép tuc HFNC
va theo ddi can
| than hang gi®

Hoat dong thé binh | cg
thwong: ROX > 3,85
sau 2, 6, 12 gio

‘ Co

Khong

Xem xét NIP va theo doi
can than hang gio

I

Hoat dong the | | Tiéptuc NIP
binh thwong: Co | vatheo dbi
P/F > 200 mmHg can than

va VT < 9 mlkg 1

gi® sau kh&i ddng hang gio

So dé 1: Céc bwéc tiép can xt tri réi loan hd hdp & BN viém phbi do COVID-19 [3].

(RR: Respiratory rate - Tan sé thé, PEEP: Positive end expiratory pressure - Ap luc
duong cubi thi thé ra, R/I: Recruitment/inflation ratio, COPD: Chronic obstructive
pulmonary disease - Bénh phéi tdc nghén man tinh, CHF: Congestive heart failure -
Suy tim & huyét, HFNC: High flow nasal cannula - Lwu lwgng oxy cao qua sonde mili,
WOB: Work of breathing - Hoat déng thé, P/F: PaO2/FiO2 ratio, NIP: Non-invasive
ventilation - Théng khi khéng xam nhép; VT: Tidal volume - Thé tich khi lu théng).

11
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KET LUAN

Dich Covid-19 vé&i viém phdi va viém
phdi nang hién dang 1a thach thic trong
thwe hanh 1am sang trén toan cau. Hiéu
biét sdu vé& bénh sinh ciing nhw chan
doan s&m, danh gia chinh x4c mic dd
bénh, diéu tri tich cwc gilp thay ddi tién
lwong bénh. X tri cac rdi loan hé hap la
bién phap diéu tri quan trong & BN viém
phdi ndng do Covid-19.

TAI LIEU THAM KHAO

1. B6 Y té. Hwéng dan chan doan va diéu
tri Covid-19 do chdng virus Corona ma&i, kem
theo quyét dinh vé viéc ban hanh Huwéng dan
chan doan va diéu tri Covid-19 do ching virus
Corona mé&i (SARS-CoV-2) ngay 26 thang 4
nam 2021.

2. Tzotzos SJ, Fischer B, Fischer H,
Zeitlinger M. Incidence of ARDS and outcomes
in hospitalized patients with Covid-19: A global
literature survey. Crit Care 2020; 24:516.

3. Petrilli CM, Jones SA, Yang J, et al.
Factors associated with hospital admission
and critical illness among 5279 people with
coronavirus disease 2019 in New York City:
Prospective cohort study. BMJ 2020; 369:m1966.

4. Grasselli G, Zangrillo A, Zanella A, et al.
Covid-19 Lombardy ICU Network. Baseline
characteristics and outcomes of 1591 patients
infected with SARS-CoV-2 admitted to ICUs
of the Lombardy region, ltaly. JAMA 2020;
323:1574-1581.

5.Yang Y, Zhao Y, Zhang F, Zhang L, Li L.
Covid-19 in elderly adults: Clinical features,
molecular mechanisms, and proposed
strategies. Aging Dis 2020; 11:1481-1495.

6. Huang Y, Yang C, Xu XF, Xu W, Liu
SW. Structural and functional properties of
SARS-CoV-2 spike protein: Potential antivirus
drug development for Covid-19. Acta Pharmacol
Sin 2020; 41:1141-1149.

12

7. Duan L, Zheng Q, Zhang H, Niu Y, Lou Y,
Wang H. The SARS-CoV-2 spike glycoprotein
biosynthesis, structure, function, and antigenicity:
Implications for the design of spike-based
vaccine immunogens. Front Immunol 2020;
11:576622.

8. Jin Y, Yang H, Ji W, et al. Virology,
epidemiology, pathogenesis, and control of
Covid-19. Viruses 2020; 12(4).

9. Yuki K, Fujiogi M, Koutsogiannaki S.
Covid-19 pathophysiology: A review. Clin Immunol
2020; 215:108427.

10. Attaway AH, Scheraga RG, Bhimraj A.
Severe Covid-19 pneumonia: Pathogenesis
and clinical management. BMJ 2021; 372:n436.

11. Koo HJ, Lim S, Choe J, Choi SH, Sung
H. Radiographic and CT features of viral
pneumonia. Radiographic 2018; 38(3).

12. Simpson S, Kay FU, Abbara S, et al.
Radiological society of North America expert
consensus statement on reporting chest CT
findings related to Covid-19. Endorsed by the
Society of Thoracic radiology, the American
College of Radiology, and RSNA. Radiol
Cardiothorac Imaging 2020; 2(2):e200152.

13. Capelastegui A, Espa’na PP, Quintana
JM, Areitio I, Gorordo |, Egurrola M, et al.
Validation of a predictive rule for the
management of community-acquired pneumonia.
European Respiratory Journal. 2006; 27:151-157.

14. Fine MJ, Auble TE, Yealy DM, Hanusa BH,
Weissfeld LA, Singer DE, et al. A prediction
rule to identify low-risk patients with community-
acquired pneumonia. New England Journal of
Medicine 1997; 336:243-250.

15. Espana PP, Capelastegui A, Gorordo |,
Esteban C, Oribe M, Ortega M, et al
Development and validation of a clinical
prediction rule for severe communityacquired
pneumonia. Am J Respir Crit Care Med 2006;
174:1249-1256.



TAP CHi ¥ - DUQC HOC QUAN SU SO 4-2021

16. Rouzé A, Martin-Loeches |, Povoa P,

Makris D, Artigas A, et al. Relationship
between SARS-CoV-2 infection and the
incidence of ventilator-associated lower

respiratory tract infections: A European
multicenter cohort study. Intensive Care Med
[Internet]. 2021 Jan 3:1-11.

17. Van Biesen S, Kwa D, Bosman RJ,
Jufermans NP. Detection of invasive pulmonary
aspergillosis in Covid-19 with nondirected
BAL. Am J Respir Crit Care Med. 2020;
202:1171-1173.

18. Fekkar A, Lampros A, Mayaux J,
Poignon C, Demeret S, Constantin J-M, et al.
Occurrence of invasive pulmonary fungal

infections in severe Covid-19 patients
admitted to the ICU. Am J Respir Crit Care
Med. 2020; 203:307-317.

19. Berbenetz N, Wang Y, Brown J, et al.
Non-invasive positive pressure ventilation
(CPAP or bilevel NPPV) for cardiogenic
pulmonary oedema. Cochrane Database Syst
Rev 2019; 4:CD005351.

20. Osadnik CR, Tee VS, Carson-Chahhoud
KV, Picot J, Wedzicha JA, Smith BJ. Non-
invasive ventilation for the management of
acute hypercapnic respiratory failure due to
exacerbation of chronic obstructive pulmonary
disease. Cochrane Database Syst Rev 2017;
7:CD004104.

13



