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DINH NGHIA

ARDS la phan (rng viém tai phdi, gay ra tang tinh
tham cua hang rao phé nang-mao mach

Puwoc mo ta tlr dau thé ky XX, dwdi rat nhiéu tén
1967: Ashbaugh va céng sw dat tén ARDS “Adult
Respiratory Distress Syndrome”

1994: hdi Long Nguwe Hoa Ky va héi HSCC chau Au
(AECC) thdng nhat tén goi “Acute Respiratory
Distress Syndrome” va dinh nghia dé chan doan
2012: hdi nghi Berlin dwa dinh nghia md&i, khac
phuc khuyét diém cla dinh nghia ndm 1994.

(AECC: American-European consensus conference)



Dinh nghia AECC 1994

Khi suy hd hap cap hoi da 3 tiéu chuan:
1. Ti1& PaO,/FiO, (b4t k& mirc PEEP)
< 300 : Tén thwong phdi cap (ALI)
< 200: ARDS
2. X quang nguc co tdn thwong dang phu mé ké -
phé nang 2 bén
3. Ap lwc ddng mach phdi bit (PAWP) < 18 mmHg
ho&c khdng co bang chirng 1dm sang va X quang
cua tang ap Iwc nhi trai

(AECC: American-European consensus conference)



Han ché cua dinh nghia AECC

Pinh nghia AECC Han ché
Khoi phat  Cép tinh Khéng dinh nghia thé nado Ia cap tinh
Phan loai  ALl: PaO,/FIiO, < 300 Nham Ian 2 khai niém ALI, ARDS

ARDS: PaO,/FiO, < 200

Muc do PaO,/FiO, < 300 (200) bat PaO./FiO, thay doi tuy theo PEEP
oxy hoa ké mirc PEEP (PaO,/FiO, = 100 v¢&i PEEP =5
PaO,/FiO, = 100 v&i PEEP = 15)

Loai tri PAWP < 18mmHg PAWP cao va ARDS c6 thé cung hién
OAP hoac dién

khéng c6 bang chirng cla Tuy thude vao chl quan cla thay

sw gia tang ap lwc nhi trai thudc khi danh gia trén lam sang vé

gia tang ap Iwc nht trai

Yéu td Khéng dé cap dén
nguy co

ARDS, the Berlin definition, JAMA. 2012;307(23)



Pinh nghia berlin vé ARDS (2012)

Table 3. The Berlin Definition of Acute Respiratory Distress Syndrome

Acute Respiratory Distress Syndrome

Timing Within 1 week of a known clinical insult or new or worsening respiratory
symptoms

Chest imaging® Bilateral opacities—not fully explained by effusions, lobar/lung collapse, or
nodules

Origin of edema Respiratory failure not fully explained by cardiac failure or fluid overload

Need objective assessment (eg, echocardiography) to exclude hydrostatic
edema if no risk factor present

Oxygenation®
Mild 200 mm Hg < Pa0,/FIo, = 300 mm Hg with PEEP or CPAP =5 ecm H,O°¢
Moderate 100 mm Hg < Pao./Fio; = 200 mm Hg with PEEP =5 cm H;0
Severe Pa0,/FI0, = 100 mm Hg with PEEP =5 cm H,0

Abbreviations: CPAP, continuous positive airway pressure; FIO,, fraction of inspired oxygen; Pao, partial pressure of
arterial oxygen; PEEP, positive end-expiratory pressure.
E‘Chest radiograph or computed tomography scan.
DIf attitude is higher than 1000 m, the correction factor should be calculated as follows: [Pao,/Fio, X (barometric pressure/
760)].
CThis may be delivered noninvasively in the mild acute respiratory distress syndrome group.

ARDS, the Berlin definition, JAMA 2012;307(23)



Pinh nghia berlin vé ARDS (2012)

« Khong co thay dbi vé nhirng hiéu biét vé ARDS.
« Tiéu chuan Berlin 2012 c6 kha nang tién lwong ti
|& t&r vong tot hon (AUC 0,577) so v&i tiéu chuan

AECC 1994 (AUC 0,536)



Table 1. Comparison between AECC definition (1994), and the Berlin definution of acute respiratory

distress syndrome (2012).

Characteristic AECC Definition 1994 2] Betlin Definition 2012 3]
Timing Acute, without any specification Maximum within a week after a trigger insult

. . e Chest X-ray or CT scan with bilateral infiltrates, not full
Imaging Chest X-ray with bilateral infiltrates yorLi e, I

explained by effusion, lung collapse or nodules

Non-cardiogenic source
of edema

Confirmation of non-elevated left
atrial pressure

Respiratory failure not completely explained by
excessive volume loading or cardiac failure

(lassification

Based on Pa0, /0,
Acute lung injury: <300

Based on Pa0, /K0, calculated with PEEP >5 emH,0
Mild: 201-300

ARDS: <200 Moderate; 101-200
- Severe: <100
Predisposing condin Notspeced If none identified, then need to rule out cardiogenic

edema with additional data




Sinh ly bénh cua ARDS
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Tén thuong phé& nang trong giai doan cap

Khoang khi phé nang q Dich phé& nang giau protein

Biéu mo phé quan

bi bong tréc
Phé bao loai I Phé bao loai I
hoai tir hodc chét
. té bao
) Surfactant <
Mang day 7 bat hoat
biéu mé J

A =
"~ Bach ciu da nhan > Héng cau
_ trung tinh bi hoet

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
| h
Leukotrlenes
Phé bao loai II : OxIdantsq.. s L% :!;f :5: 'gziv“n
Pai thuc bao | PAF < 6 ok i
1
1
1
1
1
1
1
1
1
1
1
1
]
1

L6 mang day

u\mﬂ‘

Mang trong
! Bach cau da nhan trung

tinh xam nhap
/roteases Mb K& day

2 phénang Proteases )
Manh vi
TNF-a, /- “ b=°
IL-1

Fibrin % %
~ L6,

"4
IL-10

" wl

\3

thu'ong phu né
Bach cau da nhan
trung tinh

Té bao | v
bi€u mé
D S — -
Mang day)\ et 'V -lL-,B = 1 . y -
nédi mac — -~ 4 = Tiéu cau
: q‘ : 7'},,»'- Bach ciu da nhan
e G trung tinh
Héng cau . o No&i mac ton
1
1

Nguyén bao sgi Nguyén bao sgi

Lorraine B. Ware, Michael A. Matthay. The acute respiratory distress syndrome.
N Engl J Med, 2000. 342:1339



Inactivated

Epithelial basement membrane
surfactant

Venule
Type | alveolar epithelial cell

Claudin .
1 / | Necrotic type | cell

_Alveolar wall liquid

Alveolar macrophage

Fibroblast

* Epithelial sodium channel
Na

Type Il alveolar
epithelial cell

Fibroblast
proliferation

Capillary Capillary

Leaky basal membrane

Activated endothelial cell, __~
Leukocyte adhesion molecule ¢ y@{\

Phé nang bn ARDS

Endothelial cell
Microthrombus

Protein  Red blood cell

Phé nang binh thwdng

Sapru A et al. Pediatr Crit Care Med 2015; 16:56-S22



Dién tién
- Giai doan 1: giai doan xuat tiét (exudative phase): 3 ngay
— Phu gian ké va phé nang
— Tac nghén, & tré& mao mach
— Phé huy té bao phé nang type |
— Hinh thanh mang hyaline (gom fibrin va protein PN)
- Giai doan II: tang sinh (proliferative phase): Tuan dau
— Tang té bao phé nang type |l
— T6 chirc hda mang hyaline (Fibroblast di vao mang hyaline dé tao
collagen)
« GD lll: Xo hoa (fibrosis phase): 3 — 4 tuan dau
— Xo hoa mang hyaline.
— Xo dwdng dan phé nang
— Hinh a&nh t6 ong



Nhirng thé 1am sang phat trién thanh ARDS

Tén thwong true tiép Ton thwong gian tiép
Théng thuong Théng thuong
+ Sepsis

+ Aspiration pneumonia

» Pneumonia + Severe trauma
+ Shock
It gap hon it gap hon
+ Inhalation injury + Acute pancreatitis
+ Pulmonary contusions + Cardiopulmonary bypass

+ Transfusion-related TRALI

+ Disseminated intravascular
coagulation

+ Burns

+ Head injury

+ Drug overdose

+ Fat emboli
+ Near drowning
+ Reperfusion injury

Atabai K, Matthay MA. Thorax. 2000.
Frutos-Vivar F, et al. Curr Opin Crit Care. 2004.



Nguyén nhan

ARDS NN TAI PHOI ARDS NN NGOAI PHOI

Thwong gap

Viém phoi Nhiém trung huyét

Hit dich vi vao phdi Chan thwong c6 soc (khong
CT ngwc) va truyén nhiéu mau

It gap hon

Ngat nwéc Truyén nhiéu mau

Dap phdi Tuan hoan ngoai co thé

Thuyén tac m& Ngd doc thude

Hit khi doéc Viém tuy cap

Phu phdi sau tai twéi mau  Dodng mau ndi mac lan toa



Cac thé 1am sang cia ARDS

ARDS tai phdi va ngoai phdi (Pulmonary-
Extrapulmonary ARDS)

ARDS khu trd va lan téa (Focal vs non-focal
ARDS)

ARDS mac phai bénh vién (Nosocomial ARDS)
Cac trwvong hop gia ARDS (ARDS mimics)




ARDS tai phoi va ngoai phoi

ARDS duwoc chia theo 2 con
dwong sinh bénh khac nhau:
— Tén thwong truc tiép tai phoi
(pulmonary ARDS - ARDSp)
— Tén thwong gian tiép
(extrapulmonary ARDS-
ARDSexp)

Table 1. Common causes of ARDS

Direct cause

Indirect cause

Pneumonia: nosocomial or community-
acquired, bacterial, viral, fungal

Aspiration

Smoke inhalation

Trauma

Neardrowning

Exira-pulmonary sepsis

Acute pancreatiis

Transfusion-related
acute lung injury

Shock
Fat embolism

Multiple trauma

ARDS, acute respiratory distress syndrome.



Nhirng thay doi vé sinh héa va mé hoc
trong ARDS phdi va ngoai phoi

ARDSp ARDSexp

Alveoli

Alveolar epithelium 11T Damage Damage

Alterated type I and I1 cell T T Damage Normal

Alveolar neutrophils Prevalent Rare

Apoptotic neutrophils Prevalent Rare

Fibrinous exudates Present Rare

Alveolar collapse T 1 Increased Increased

Local interleukin Prevalent Rare
Interstitial space

Interstitial oedema Absent High

Collagen hibres T 7 Increased Increased

Elastic fibres Normal Normal
Capillary end othelium Normal 1T Damage
Blood

Interleukin Increased 171 Increased

TNF-o Increased 11T Increased

ARDSp: pulmonary acute respiratory distress syndrome; ARDSexp:
extrapulmonary acute respiratory distress syndrome.



ARDS tai phoi ARDS ngoai phoi

 Tén thwong truwc tiép anh hwéng « Tbén thwong gian tiép anh hwéng

trwdc hét 1én Iop TB biéu md
phé nang gay ra dap rng viém
tai cho.

« Tén thwong giai doan sém chu
yéu hién dién trong long phé
nang

« Xray/CT: chd yéu la hinh anh
déng dac (consolidation)

« D6 dan héi cua phdi tdng dang

ké (d6 gidn n& giam)

trwdc hét 1én té bao ndi md mach
mau thdng qua cac héa chat trung
gian trong mau

Tén thwong giai doan sém chu yéu
14 phli mo K&

Xray/CT: cha yéu hinh anh kinh mo
(ground-glasss)

S& dung PEEP, huy déng phé
nang, tw thé nam sap hiéu qua hon
trén cai thién co hoc HH, sb lwong

PN dwoc mé va trao doi khi.



Hinh &nh CTSCan cta ARDS phdi va ngoai phoi

Fig. 2.-A computed tomography scan of pulmonary acute respira- Fig. 1.-A computed tomography scan of extrapulmonary acute
tory distress syndrome at end-expiration. There is extensive consolida-  respiratory distress syndrome at end-expiration. There is a predomi-

tion, with an approximately equal amount of normal lung and

S : nantly ground-glass opacification.
ground-glass opacification and air bronchograms.



ARDS do viém phoi tho’ may tw thé nam nglra va
nam sap

-

E 2

a) Tw thé ndm nglra: dong dac 2 bén;
b) tw thé nam sap: het déng dac > déng déc chd yeu do xep phdi
Khac véi VP cong dong gay ARDS, ddng déc chu yéu do dich ri viém trong phé nang




ARDS mimics

« ARDS mimics la cac trwdng hop giong ARDS nhung
khéng thda tiéu chuan Berlin
« Chéan doan phan biét cha yéu dwa vao:
— Thoi gian tr khi khéi phat bénh dén khi giong ARDS
qua 1 tuan
— Sinh thiét phoi



ARDS mimics

Pulmonary fibrosis




Acute respiratory distress syndrome mimics:
the role of lung hiopsy

Mylene Aublanc®®, Sophie Perinel*®, and Claude Guérin®°®

Purpose of review

Acute respiratory distress syndrome (ARDS) mimics is a condition looking like ARDS but that does not fulfill
every criterion according to the recent Berlin definition. The purpose of this review is to better delineate
ARDS mimics, to discuss why the complete diagnosis of ARDS is important, and to make a brief overview
on the role of open lung biopsy in this setting.

Recent findings

Recent autopsy and lung biopsy data from ARDS patients compared lung histologic findings with the new
Berlin definition of ARDS. Among them, there are some limited data about two niches, namely open lung

biopsy and ARDS mimics suggesting that lung histology is important for making the diagnosis and offering
the accurate management. This includes specific new treatments or stopping some medications toxic to the
lung. Finally, ARDS with diffuse alveolar damage could be a specific subphenotype of ARDS with poor

prognosis.

Summary
An ARDS mimic enhances the need of making ARDS diagnosis as comprehensive as possible. In some
limited cases, open lung biopsy in skilled hands may have implications for management.

Keywords
acute respiratory distress syndrome, diffuse alveolar damage, open lung biopsy



Table 2. Some entities that can mimic ARDS

|diopathic acute inferstitial <60 days >3% neutrophils
pneumonia or
Hamman-Rich syndrome

Acute exacerbation of Dyspnea for more >3% neutrophils
idiopathic lung fibrosis than 30 days

Crypfogenetic organizing A few weeks >15% lymphocytes
pneumonia

Wegener granulomatosis Weeks >15% lymphocytes

Goodpasture syndrome Days >15% lymphocytes

Diffuse alveolar hemorthage ~ Days to weeks Red blood cells

Acute hypersensitivity A few weeks >15% lymphocytes
pneumoniis (commonly more than 50%)

Acute hypereosinophilic Days to weeks >25% eosinophils
pneumonia

DAD (fibroproliferative stage]

UIP with superimposed OP or DAD

Endo-alveolar buds of fibroblasts and
connective lissue that may extend
to bronchioles

Granulomatosis involving any vessels,
airways, inferstifium, and plevra

Pulmonary hemorrhage

Red blood cells, fibrin within alveoli,
hemosiderin within macrophages, DAD

Lymphocytic interstitial infiltrate
with or without granuloma

Diffuse interstifial and alveolar
infiltration with eosinophils

ARDS, acute respiratory disfress syndrome; DAD, diffuse alveolar damage; OP, organizing pneumonia; UIP, usual interstitial pneumonia.



ARDS definition criteria present
(timing, imaging, cardiac involvement, hypoxemia)

G g

L otective i
ung pr . iv VES NO Lung protgctlve
ventilation ventilation

Cause —> N0 ——— ARDISmimics

identified l
* Extrapulmonary involvement
*  Immunologic/serologic testing
¢ LungCT
* BAL

YES l
Diagnosis
Specific YES NO
treatment l

\ OPEN LUNG BIOPSY

FIGURE 1. Algorithm for diagnosing ARDS mimics. CT, computed tomography; BAL, bronchoalveolar lavage.




You are here: Home / PULMCrit / PulmCrit: ARDS vs. pseudoARDS — Failure of the Berlin
definition.

PulmCirit: ARDS vs. pseudoARDS - Failure of
the Berlin definition.

January 15, 2018 by Josh Farkas — 13 Comments

PseudoARDS- Volume pattern: do truyén nhiéu dich trén BN c6 1 ton
thwong phéi ban dau khéng phai ARDS

PseudoARDS- Effusion pattern: Tham nhiém phdi = tran dich nhiéu,

suy HH cha yéu do tran dich

PseudoARDS- Collapse pattern: suy HH chd yéu do xep phdi, thuwéng
gap xep thuy dwdi hodc phan phdi phu thudc, vi du: BN béo phi, dat
NKQ.



PseudoARDS-effusion vs true ARDS

PseudoARDS-effusion True ARDS with incidental effusion
- Lung tissue looks OK. - Lung tissue looks bad.

- Significant amount of atelectasis. - Not much atelectasis.

- Hypoxemia is due to shunting of deoxygenated - Hypoxemia is due to diseased lung tissue itself (not
blood through atelectatic tissue. the effusion).

A atelectasis

Key points:

+ Differentiation of pseudo-ARDS effusion vs. true ARDS doesn’t solely depend on the volume of
the effusion. The overall appearance of the lung tissue and amount of atelectasis also should be
considered.

* Two patterns are often indistinguishable on semi-upright CXR. Bedside ultrasonography is
better at clarifying this, but even ultrasonography can be equivocal.

* The definitive gold-standard test is arguably drainage of the effusions. In PseudoARDS-effusion
this will cause dramatic improvement.

Effusion image from www.health.auckland.ac.nz/webpath/radiol/pulmrad/pulmrad htm
ARDS image Zompatori M et al. 2014 PMID 25445951




Left: Prior to intubation, patient required 100% FiO2 via high-flow nasal cannula.
Right: After intubation and recruitment on APRV, FiO2 requirement decreased to 30% and the
radiograph improved considerably.



Két luan

ARDS la mét hbi chirng, khéng phai la mét bénh

Tiéu chuan chan doan chd yéu dwa vao LS va can LS
- khong dac hiéu

Ty vao loai ton thwong gay ra ARDS ma co thé chia
thanh ARDS phdi va ngoai phdi, c6 thé khac nhau vé
dap trng voi cac diéu tri ARDS

C6 nhiéu trwdng hop gidng ARDS trén Iam sang nhwng
khdng thda tiéu chuan chan doan hodc khéng phai 1a
ARDS khi chup CT hoac lam sinh thiét phdi



TOM TAT CAC BIEN PHAP DIEU TRI ARDS
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ECMO
ECCOR
HFO
Prone Position
Neuramuscular Blockade

Noninvasive Ventilation T e e

Hggg_er ?EEP

Low — Moderate PEEP
Low Tidal Volume Ventilation

Increasing Severity of Injury

Increasing Intensity of Intervention

)
| | | | | |
300 250 200 150 100 S0

Pa0,/Fi0,

Therapies for treatment of ARDS matched to severity of ARDS.
ECCO2-R, extracorporeal CO2 removal; ECMO, extracorporeal membrane
oxygenation; HFO, high-frequency oscillation

Ferguson ND et al. Intensive Care Med 2012; 38(10):1573-82



Figure 2. A Sample Treatment Algorithm for Patients With ARDS

Patient meets Berlin definition for ARDS

Acute onset

Respiratory failure not primarily due to hydrostatic edema
Bilateral opacities on chest radiograph

Y
Initial assessment and management
Diagnose and treat underlying cause of ARDS
Measure patient height and calculate predicted body weight

Start oxygen therapy and ventilatory support according
to disease severity?

¥ ) ¥ ¥
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; ¥ . ¥ h
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' ’ weightand P, =30cm H,0
¥ ves Consider higher PEEP in moderate

) o and severe ARDS¢
/' Is patient clinically stable, ',
' Pa0,/FIo;>200 mmHg, ' No Keep Pao, 55-80 mm Hg or 5po, 88%-95%

and tolerating and pH 27.25
', noninvasive ventilation? /
Yes l
¥ s \\\
Consider continuing — N ispao,/Fi0, <150 mm Hg?

noninvasive ventilation
l Yes

Start deep sedation and prone positioning?

Consider neuromuscular blocking agent
and lung recruitment maneuver®

—No_ " IsPao,/Fi0, <80 mm Hg?

l Yes

Consider alternative therapies on a
case-by-case basis (eg, VW ECMO,f HFOV®)

¥ Y ¥ l

Continue current strategy and deescalate
interventions when possible after patient improves

!

If patient deteriorates,
reassess strategy

Fan E et al. JAMA.2018;319(7):698-710.



Moderate ARDS

Mild ARDS Severe ARDS
200 mm Hg < Pao,/Fi0, 100 mm Hg < Pao,/Fi0,  Pao,/F10, <100 mm Hg
<300 mmHg <200 mmHg with PEEP 25cm H,0

with PEEP or CPAP 2 5 cm H,0

with PEEP 25cm H,0

Is patient receiving No
\_ noninvasive ventilation? /

v v .

N Controlled mechanical ventilation
Target tidal volume 6 mL/kg Eredicted body

Thé may khéng xam |1an

Y

Is patient clinically sta ble
- Pa0,/F10,>200mmHg, '\ No |

weight and Pplat £30cmH,0
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and tolerating and pH 27.25
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Y ' / L
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noninvasive ventilation
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Y

Start deep sedation and prone positioning®

Consider neuromuscular blocking agent
and lung recruitment maneuver®

Y

No_ " Ispao,/Fio, <80 mm Hg?

Yes
Y

Consider alternative therapies on a
case-by-case basis (eg, VV ECMO,f HFOV9)

Y Y VY Y

Fan E et al. JAMA.2018;319(7):698-710.

Continue current strategy and deescalate
interventions when possible after patient improves
Y

If patient deteriorates,
reassess strategy

Tho may
xam lan,
théng khi
bao vé phdi

Nam sap
Thubc gidn co
TT m& phoi

ECMO, HFOV



Lwu d6 xUr tri

Consider ECCO,R

Dead space

Loy Wi/ )

Shunt

E-
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300 2

a0
Pach,/Fi,
Contraindications to WW-ECMD
Mechanical ventilation =7 days Uinable to cannulate; intracranial bleeding or other major
Irreversible CHS disease contralndications to anticoagulation

Decision fo limit therapeutic interventions Poor prognosis because of underlying disease



ELSO REWA" AMI ECMODY ECMOnet™ CESAR™ EQLIA (NCTO1470703)
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