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MUC TIEU

Trinh bay dwoc cac co ché sinh Iy bénh lién

quan dén thd may trén bénh nhan COPD/Hen

Chi dinh thé@ may khdong xam lan, th& may

xam lan trén bénh nhan COPD/Hen

Theo ddi tho may trén bénh nhan COPD/Hen
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CASE LAM SANG

Bé&nh nhan nam , 69 tudi, nhap vién vi kho thé.
Tién can hut thudc 14 54 géi.nam, ttr nam 18 tudi.
Bénh nhan thwdng xuyén ho va khac dam da 15
nam nay, lwgng dam khoang 20mi/ngay.

Bénh kh&i phat cach ngay nhap vién 6 ngay voi
cac triéu chirng sot, ho va khac dam nhiéu vao
bubi sang, ban dém it ho. Khac dam lwong nhiéu
khoang 50mi/ngay. Triéu chirng ngay cang tang
-> nhap vién
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CASE LAM SANG

Bénh nhan tinh, mach: 110 lan/phut, huyét ap:
140/80 mmHg.

Thé co kéo hdm wrc, cac khoang gian swdn, tan
so 28 lan/ phut.

Ri rao phé nang gidm nhiéu, ran rit, ran ngay rai
rac hai phé trwdng , it ran am & 2 day.

KMDPM ( thd oxy 10 lit/ph): pH: 7,383, pCO2:
51,6 mmHg, BE: 4,2 mmol/l, BE cef: 5,5 mmol/l,

BB: 52,2 mmol/l, - HCO3: 30,7 mmol/l, PaO2 :
63 mmHg, Sa02 : 95,7 %.

X quang : phé trwéng tadng sang, vom hoanh det.
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~ CAC KHAI NIEM

PEEP : Positive end-expiratory pressure

IPEEP : intrinsic PEEP or auto-PEEP

ePEEP : extrinsic PEEP
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Reduced recoll

Reduced tethering

Increased airways resistance
Expiratory flow limitation

Increased air trapping
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EEP hinh thanh va gé tdng céng ho hap trong
tac nghén dwdng thé

Air s trapped 0 m Hy0 Auto-PEEP increases ~Tamk;0

in auto-PEEP the work of breathing

In auto-PEEP, alveoli : » 5 s To overcome the positive
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to obstruction, so /4 | the diaphragm must

alveolar pressure  4F ™ b AN generate enough

is greaterthan ~ 'f _ negative pressure to A ?
atmospheric [ /4 10"+ Obstructive exceed the auto-PEEP £ -3em 7/
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Mughal M. M., Culver D. A., Minai O. A., et al. (2005), "Auto-positive end-
expiratory pressure: mechanisms and treatment”, Cleve Clin J Med, 72 (9),
801-9.




PHAT HIEN AUTO PEEP
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Figure 2  Auto-PEEP.
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PHAT HIEN AUTO PEEP
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No PEEP applied. 8cm H,0 of auto-PEEP

8
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Inspiratory Effort-No Flow
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Figure 2A Effect of auto-PEEP on work of breathing (WOB). In the presence of airflow
obstruction the alveoli remain inflated at end expiration.This results in alveolar pres-
sure greater than atmospheric pressure. Without any inspiratory effort intra-pleural
pressure equals alveolar pressure. A negative pressure greater than the auto-PEEP is
required for the airflow to begin.

+6 cm H20 of extrinsic PEEP. 8 cm, HO of
auto-PEEP
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Figure 2B Applying external PEEP helps reduce WOB. Effect of adding extemal
PEEP. Extrinsically applied PEEP reduces the amount of negative pressure needed
to generate airflow.



Cai ePEEP trén iPEEP: khéng gi¢i han dong khi
thé ra néu ePEEP < 75-85% IPEEP trong COPD

External PEEP to treat auto-PEEP:
The analogy of the waterfall

Alveolus Upstream Downstream
segment segment

Alveolar

Airwa
pressure y
pressure

Critical
pressure

Alveolar +
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pressure
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pressure

Mughal M. M., Culver D. A., Minai O. A., et al. (2005), "Auto-positive end-

expiratory pressure: mechanisms and treatment”, Cleve Clin J Med, 72 (9),
801-9.
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P S
ePEEP nén nho hon 85% iPEEP

Co2lydo
e Khéng phai IPEEP chi tao nén bdi gi¢i han
dong khi theo co’ ché trén
e IPEEP do dwoc la gia tri trung binh nén sé co
nhirng ving phdi ma iPEEP do dwoc cao hon
gia tri IPEEP tai vung d6 - Gay tang PEEP

total vung do.
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PEEP trong hen nang

Do iPEEP khéng phan anh dwgc dé nang (1)
» Khdng dong nhat
e Tinh trang co that rat ndng gay tac nghé&n hoan toan
ePEEP thuong sé& khong can thiét, dac biét la gial
doan dau co nguy co tang PEEP total (2)
e Danh gia IPEEP thwong khong dung.
e Tang khang Ilvc thwong la dwong the Ion (nén it bi
xep), va nhirng vi tri dwdng thd tac nghén cua hen
thwong cirng nén co xu hwéng it bi xep hon.

1. Dean Hess, Robert Kacmarek (2014), "Essentials of Mechanical Ventilation,

Third Edition”, McGraw-Hill Medical, pp. -1.
2. Medoff BD. “Invasive and noninvasive ventilation in patients with asthma”.
Respir Care. 2008; 53:740-748



1au, trong hen cung glam trigger cua bénh nhan
nhung thwong lam t€ hon auto-PEEP do tang thé tich
phoi va tang ap lwc mé phé nang

(Auto-PEEP = 10 cm H,0)
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1. Ranieri VM, Grasso S, Fiore T, Giuliani R. Auto-positive end-
expiratory pressure and dynamic hyperinflation. Clin Chest

Med. 1996;17(3):379-394.

2. Medoff BD. “Invasive and noninvasive ventilation in patients Pes 10 } 1/ ""VUUVUW N7y ——--—Jm
with asthma’. Respir Care. 2008; 53:740-748 (cm Hy0)
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MUC TIEU THONG KHI
TRONG COPD/HEN

Cai thién sy trao doi khi
Giadm cong th&, phuc hoi tinh trang yéu co hé hap
Giam tinh trang cadng phong phdi ddng

Kiém soéat auto PEEP:
PEEP ngoai

Giam thong khi ( V1)
Gidm tan sob thd

Kéo dai thoi gian tho ra
Pplateau thap




COPD dot cap — Chi dinh NIV

C6 mot trong cac tiéu chuén sau
Toan hé hap (PaCO2 >= 45 mmHg va pH =< 7.35)
Khé thé nang v&i cac dau hiéu lam sang tang cong
thd hodc mét co hd hap (thd co kéo, thd nghich
bung, rut Idm cac khoang lién swdn)

Gidm oxy dai dang du da dung liéu phap oxy.
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'COPD dot cap — Chi dinh NIV
Tiéu chuan loai trcr:
 Ngwng th&

» Huyét dong khong 6n dinh (tut HA, rdi loan nhip
tim, NMCT)

e Thay dbi tri giac

« DAam nhét nhiéu

o Xuat huyét tieu héa dang tién trién

» Chan thwong hodc phau thuat ham mat
e BN khong hop tac.




'COPD dot cap — Chi dinh NIV

Két hgp CPAP (4-8cmH20) va PSV (10-15 cmH20)
la phwong thore hiéu qua nhat trong NPPV

Cai dat ban dau:

e Mode PSV: miic hé tro ap lwec 5 — 8 cmH,0, diéu chinh
tang dan dé dat PaCO, muc tiéu. PEEP 4 — 5 cmH,O.

e BiPAP: EPAP 3 -5 cmH,O va IPAP 8 — 10 cmH,0O

ATS - European Respiratory Society
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CHI PINH THO MAY XAM LAN

Khéng thé th& NIV hoadc thé NIV that bai
BN sau ngwng hd hap tuan hoan.
R&i loan tri giac, kich thich khéng kiém soat dwoc

bang an than, 6i dai dang, khéng thé khac dam

ROi loan huyét ddong khéng dap (ng bu dich va van
mach

R&i loan nhip that hodc trén that.

Giam oxy héa mau de doan tinh mang khong dung
nap NIV

1. GOLD (2018), "Global Strategy for the Diagnosis,

Management and Prevention of COPD, Global Initiative

for Chronic Obstructive Lung Disease (GOLD) 2018",
GOLD.
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CHI DINH THO MAY XAM LAN

Cai ddat ban dau
COPD/KPT
* MODE: PC hoac AC

* FIO2: 0.5-1.0,

* RR: 10 - 15bpm,VT: 5-8 mL/kg, Flow 60 — 100L/p,
I:E 1:3

* PEEP: auto-PEEP measurement on PEEP of O




|s patient adding rate? Is air trapping present on flow waveform?
N
NO)
L 4 Y
Patient requires Decrease RR to allow longer s auto-PEEP present?
more sedation and exhalation times
analgesia. Keep Pplat < 30 cm H,0. May
Consider need to decrease VT but not
increased < 4-5 mU/kg @
sedation/paralysis. Decrease I-time to allow
longer exhalation times

Key:
FIO,: Fraction of Inspired Oxygen
VT: Tidal Volume
RR: Respiratory Rate

PEEP: Positive End-Expiratory Pressure

Pplat: Plateau Pressure
PC: Pressure Control
AC: Assist Control

Measure auto-PEEP; if
present, follow auto-PEEP
pathway

(Class I

Add PEEP in2 cm H,0

increments until auto-PEEP

resolves

Decrease RR to allow longer

exhalation times

Keep Pplat < 30 cm H,0. May

nead to decrease VT but not <

4 -5 mUkg

Dacrease |-time to alow

longer exhalation times
(Class I

Set
PEEP to
5emH,0
(Class lIb)
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PIEU CHINH

Is plateau pressure < 30 cm H,O7

g YES NO’

Decrease VT but not
< 4-5 mL/kg
l Decrease PC to

Obtain ABG

decresase target VT
(Class )

Is CO, = 807
Is PH=7.207
(Class Indeterminate)

By

h

* Wean FIO, to maintain Pa0, * Consider increasing RR if absence of air
60-80 mm Hg trapping
* Continue aggressive medical * May increase VT to 810 mL/kg if plateau
therapy pressure is < 30 cm H,O
= Monitor therapy goal » Consider methods of decreasing carbon
(Class lla) dioxide production, such as fever control
(Class lib)
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"Chi dinh NIV - COPD &n dinh

COPD 6n dinh c6 hdi chirng ngwng th& khi ngl
COPD 6n dinh sau dot cap con tdng CO2 dai dang.




COPD 6n dinh c6 héi chirng ngung
the khi ng
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o
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= COPD
== Overlap with CPAP
== Qverlap without CPAP

Survival (%)

— COPD
== Overlap with CPAP
== (Qverlap without CPAP

D
T

Exacerbation-free
Survival (%)

P<0.001

2 P<0.001

o
()
1

No at risk
COPD 210 196 184
Overlap with CPAP 228 215 201
Overlap without CPAP 213 186 161 Years
1. Marin J. M., Soriano J. B., Carrizo S. J., et al. (2010), "Outcomes in
patients with chronic obstructive pulmonary disease and obstructive sleep
apnea: the overlap syndrome", Am J Respir Crit Care Med, 182 (3), 325-
31.




/‘

sure. Time to readmission or death within 17 28 days post randomization

Time to hospital readmission by treatment arm 8. Kaplan-Meier Survival Plot of Time to Readmission or Death From Randomization to the End of T
fupat1Year

L No. patients readmitted=7(12%)
[—
BGHR 026 (04110 061 P=0002  —1__ eTable 7. Annal exacerbation frequency per treatment allocation Unadjusted hazard ratio, 0.54 (0.34-0.84); P=.007
Unadj HR 0.27 (0.12 to 0.63); P=0.003 No. patints readritied=22(37%) Adjusted hazard ratio,? 0.49 (0.31-0.77); P=.002
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Home NIV and Home oxygen
home oxygen therapy
therapy (N=59)
(N=57)
Median exacerbation” rate per year (25‘[' o 384(1.68106.02) |5.06(0.9910
75" percentile) 9.19)
Adjusted rate ratio” (93% CI) 0.66 (0.46 to 0.95); p=0.03

Home oxygen plus home NIV

Admission-free rate (%)

Admission—Free Survival,

Unadjusted rate ratio (95% CI) 0.64 (0.4 t0 0.94); p=0.02 Home oxygen alone

T T
12 16 6
Time (days)

Time, mo
Number at risk o
Home oxygen 59 49 46 44 38 35 32 0. atris

Home oxygen plus home NIV 57 26
Home NIV~ 57 52 50 48 46 45 44 Home oxygen alone w0 10

— Home oxygen ——— Home NIV

1. Murphy P. B., Rehal S., Arbane G., et al. (2017), "Effect of Home Noninvasive Ventilation With Oxygen
Therapy vs Oxygen Therapy Alone on Hospital Readmission or Death After an Acute COPD Exacerbation:
A Randomized Clinical Trial", Jama, 317 (21), 2177-2186.

NIV tai nha @ BN COPD tang CO2
dai dang
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P — THEO DOI e
BENH NHAN COPD THO MAY

Pregs istance Peompliance
Dong bé bénh nhan — may th&

Dau hiéu 1am sang ol -
 Nhip th&, th& co kéo, tiéng phdi. F'°W“‘es'“a”“\/
» Nhip tim, huyét ap. il |l o

Chi diém auto-PEEP hién dién va do auto-PEEP
e Biéu do lwu lwong — thdi gian
e Bénh nhan trigger ma may khong nhan duwogc.

P-peak, do P-plateau

o Sy thay dbi P-peak — Pplateau thé hién sy thay doi
khang lwvc dwdng tho.

SpO2 va khi mau ddéng mach
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THG' MAY TRONG HEN

/ 7

Hen cap chi it hon 5% can, trong khi dot cap COPD
nhap vién t&i > 50% can
Bé&nh nhan hen cap can thong khi co hoc co tinh

trang co that dwdng dan khi rat nang.
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THO MAY TRONG HEN

Pam bao trao doi khi du

Giam t6i thiéu sw phat trién cta auto PEEP
o VVt thap

o TOi wu hoa Te (tan sb thé thap, Ti ngan)
Han ché ton thwong phdi do théd may

e Thong khi_phat cao: tang autoPEEP, tang ton

thwong phdi, nguy co roi loan huyét dong (giam
hoi lwu tinh mach)

e Thong khi phut thap: Toan hé hap.

e Can bang loi va hai, giai doan dau chap nhan toan
hoé hap (pH >= 7.2)

Piéu trj tich cwe gidm viém va co that dwdng thd.
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" TH® MAY TRONG HE
PCV:
VCV
Tuy giai doan:

» Giai doan dau wu tién VCV vi khang lyc duong
thé rat cao (driving pressure co thé > 40 cmH20),
khéng dam bao duoc Vt néu sir dung PCV

e Giai doan sau c6 thé chuyén sang PCV dé BN
thoai mai hon.
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" THO MAY TRONG HE

V't thap: 4-6ml/kg, muc tiéu P-pla < 30 va khéng phat trién auto-PEEP
RR thap: 8-20 I/ph
e Phu thuéc mrc d6 nang va danh gia sw phat trién auto-PEEP
. Thué’ng trong hen RR 15-20 I/ph van khong c6 tang autoPEEP
dang ke.
Ti:
e Ngan dé t6i wu Te = 0.8-1s
e Trong hen thu@)’ng c6 thé cai Ti dai hon (1-1.5s) nhwng phai danh
gia s phat trien cua auto-PEEP 10
Mode VCV: i

Flow

 Tang inspiratory flow (dé dat Ti ngan va dam bao Vt)

* Flow pattern: %
- Square flow dat dwoc Vt trong Ti ngan hon, (Useo)
. Descending ramp flow cai thién théng khi tot hon.

Seconds 1 2
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THO MAY TRONG HEN

Cai PEEP

» Thwdng khéng cai PEEP trong giai doan dau (3-5 mmHg,
PEEP sinh ly)

e Néu BN hoan toan khong trigger dwoc may tho, nen dat
cau haoi vé loi ich cua PEEP > PEEP dbi klli cO thé cai
thién dwoc thong khi v] cO nhirng vung ph(‘)i khong co
IPEEP v§1 ePEEP co0 thé tai huy déng va 6n dinh nhirng
vung phéi nay.

e Khi cai PEEP, phai theo doi
- PEEP tot c6 tang dang ké hay khdng? P-pla ?

. Trao ddi khi co tot hon khéng? Huyét déng c6 xau hon
ko?

FIO2: muc tiéu paO2 tw 55 — 80 mmHg, SpO2 88-95%

—
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THO MAY TRONG HEN

An than nén st dung, dac biét 1a giai doan dau.

Dan co ¢o thé can nhac




THEO DOITHO'MAY —

BENH NHAN HEN

Twong tw COPD
» PONg bd bénh nhan — may thd
 DAau hiéu l1am sang

e Auto-PEEP
» P-peak, do P-plateau
e SpO2 va khi mau déng mach

Chén thwong ap luc va roi loan huyét déng 1a phd
bién & BN hen néu auto-PEEP va P-plateau cao.

Dean Hess, Robert Kacmarek (2014), "Essentials of
Mechanical Ventilation, Third Edition", McGraw-Hill Medical,

pp. -1.




Start

|

CMV (A/C), PCV or VCV, V1 4-6 mL/kg, Pplat < 30 cm H50,
rate 8-20/min, Ti 1-1.5 s, PEEP 5 cm H>0, FIO5 1.0

<88% >95%
d Flo, = SpO, - T Fio,

88%-95%

No Pplat > >7.45 <7.30 Pplat < No
30cm H,0 B 25cm H,0
Yes Yes
d rate dvp 7.30-7.45 Tv; T rate
2
bl 4—%@

Yes

Auto-PEEP . Administer bronchodilators

Decrease minute ventilation
Allow permissive hypercapnia

Figure 18-3 Algorithm for mechanical ventilation of the patient with asthma.

Dean Hess, Robert Kacmarek (2014), "Essentials of
Mechanical Ventilation, Third Edition", McGraw-Hill Medical,

pp. -1.



~— NIV con tranh céi trong hen

Bang chirng cha NIV trong hen la yéu, nén khéng cé

khuyén cao nao dwoc dwa ra

» 2 NC tién cu nhd (47 BN) cho thay NIV cai thién
CO2, cai thién CN phdi nhanh hon va gidm ti 1&
nhap vién

e NC gan nhat 1a 1 phan tich gop trén Cochrane,
gom 5 NC nhé (206 BN) so sanh NIV va khéng
NIV

. 2 NC khong thay cai thién gi (ké ca ti 1&é phai dat
NKQ)
. 1 NC cho thay giam ti I& BN & cap ctu hen nang
phai nhap vién
GINA 2016, Asthma



NIV con tranh cai trong hen

Chon loc trén 1 s6 BN c6 thé c6 loi, theo tac gia

Medoff

e BN gang strc h6 hap nhe - trung binh (f > 25, thé
co kéo, ndi kho); pH 7.25-7.35; PaCO2 45-55

» Khong thwe hién trén BN da suy hé hap, hoac cé
nhirng CCD khac

o Khi thé NIV can theo dbi sat dé tién hanh dat noi
khi quan ngay khi BN khéng dung nap NIV

Medoff BD. “Invasive and noninvasive ventilation in patients with asthma”. Respir
Care. 2008; 53:740-748



—  CAIMAY THO

Thoi gian ding dé cai may chiém 60% tong thdi gian thé

U

TIME (days)
60 -

CARDIAC MYOCARD ACUTE POBSTOPER TRAUMA MEURQO INFECTION OTHER TOTAL
FAILURE  INFARCT ABDOMEN

50 -

B VENTILATION TIME [__] WEANING TIME



"CAC YEU TO AN ; EN

KHA NANG CAI MAY

Strc manh co hé hap TR EW. Ganh nang hé hap
« Teo co do khéng s dung * Hon me « Co that phé quan
- RL dién giai (ha K, PO,...) * An than « Suy that T

' Tinh trang dinh dwéng * ¥ O, mau

‘Polyneuropathy/myopathy

l




\/‘
TIEU CHUAN CAI MAY

Thong khi phat Ve < 15L/p

Nhip thé < 30 lan/p

V:>325 mL

Dynamic compliance > 22 L/cmH,0
Static compliance > 33 L/cmH,0
fiV: <105

MIP <-15 cmH,0
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