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VAI TRO CUA CPET
TRONG PHAT HIEN NGUYEN NHAN KHO THO’

THS.BS. DANG HUYNH ANH THU
BO MON SINH LY — SINH LY BENH MIEN DICH
PAl HOC Y DUOC TP.HCM




DINH NGHIA KHO THO’

MIEN DICH LAM SANG
H gh thu’o’ hg n 2023

< Khé thé 1a 1 trong 3 than phién nhiéu nhat & bénh
nhan ngoai trd, sau triéu chirng mét moi va dau lwng*

< ATS 2012:
+ Cam giac chu quan, khong thoai mai khi hit thé

+ C6 nhiéu mrc dd, bj anh huwdng bdi nhiéu yéu to:
sinh ly, tam ly, xa hoéi, moi trwdong, ...**
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‘@' PHAN LOAI KHO THO
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MIEN DICH LAM SANG
HCMC Society of Asthma, Allergy d Clinical Immunolog)

; Society of Asthma, Allergy and Cli iology
Hoi nghi thwéng nién 2023

< Cap (vai phat-vai ngay) - Ban cap(vai ngay-vai tuan)
v Thudng co thé xac dinh nguyén nhan théng qua:
bénh str, lam sang, hinh anh hoc.
v Nguyén nhan:
+ HO hap: tac nghén dudng hé hap trén (di vat),
nhiém trung phé quan, thuyén tac phoi, TKMP,..
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MIEN DICH LAM SANG
H gh thwo g 2023

X I\/Ian (trén 1 thang):
v" Khd xac dinh nguyén nhan
v Nguyén nhan:
+ Tim mach: TMCT, suy tim man, bénh van tim,..
+ HO6 hap: hen, COPD, ILD, ..
+ LOong nguc - thanh bung: liét co hoanh, veo sét sdng
+ Bénh CO - thén kinh' X0’ CO, nhuwc co’
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é"ﬁ NGUYEN NHAN KHO THO MAN TiNH

MIEN DICH LAM SANG
H gh thwo g 2023

30%

25%
20%
15%
10%
5%
0%

N

&

' X2




a% - _ , ,
@ TIEP CAN KHO THO MAN

LAM ANG
gh th g 2023

< Ba bwdc can ban:
(1) Lam sang
(2) X quang nguc
(3) HO hap ky/ Dao déng xung Ky
> Giai quyét dwoc 2/3 trwong hop




/@\ TIEP CAN KHO THO MAN

MIEN DICH LAM SANG
HCMC Society of Asthma, Allergy and Clinical Immunolog,

Hoi nghi thwirng nién 2023

“» Khi HHK/ Dao déng xung ky binh thwong:
v'Phé than ky
v'Do khang lwc dworng dan khi
v'Do kha nang khuéch tan CO qua mang phé
nang mao mach (DLCO)
v'Do strc co hdé hap (MIP/MEP/SNIP)




CPET (Cardiopulmonary exercise testing)
Do gang strc tim mach ho hap

MIEN DICH LAM SANG
HCMC Society of Asthma, Allerg: Clinical Immunolog)

E § ty sthms ergy and Clinical Immunology
Hoi nghi thwéng nién 2023

< CPET la mot test thir thach, dira trén
chirng cr, dwoc Hoa Ky va Chau Au ung
ho hon 50 nam qua.

AHA Scientific Statement

Clinician’s Guide to Cardiopulmonary Exercise Testing
in Adults

A Scientific Statement From the American Heart Association

EACPR/AHA Scientific Statement

Clinical Recommendations for Cardiopulmonary Exercise
Testing Data Assessment in Specific Patient Populations

WRITING COMMITTEE
EACPR: Marco Guazzi, Co-Chair,'* Volker Adams,” Viviane Conraads,” Martin Halle.*

Alecsandre Mezzani ° [ue Vanhees®



%g CPET (Cardiopulmonary exercise testing)
Do gang strc tim mach ho hap

MIEN DICH LAM SANG
H gh thu’cr g 2023

1. Pinh lvgng chinh xac thé lwc vé mat
hd hap — tuan hoan

2. Nhan dién co ché sinh Iy bénh lam
gi¢i han kha nang van dong ho hap
tuan hoan, hé co xwong va ti thé

3. Panh gia tién lwong dwa trén chuwe
nang
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> QUY TRINH DO CPET

MIEN DICH LAM SANG
HCMC Society of Asthma, Allergy and Clinical Immunols

E Society sthma, Allergy and Cli unology
Hoi nghi thwéng nién 2023

- Xe dap lwc ké/ tham 1an
- Quy trinh tang dan déu (ramp), thdi gian gang sc 8 -12ph

! HGi phuc Theo dii
: 2 phiit

i
Téng théri gian gang sirc

——————————————————————————————————-

Tang thdvi gian do




CARDIOPULMONARY EXERCISE TEST

WASSERMAN 9 PLOTS
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PHONG 50 GANG SUC TIM MACH-HO HAP

L Name- F Name Sex M
Identity number - P19-0010659

VENTILATORY EFFORT STUDY

Crrnd a0 Py g S e oY

Date of barth ;| 02/03/1961
Exam time - 15.35:18 Exam date  05/08/2019

Forced Vital Capacity
Meas u~N Z-Score WPred val
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L Name- F Name Sex M Date of brth - 020371661
Identity number  P18.0010659 Exam time - 15:35.18 Exam date : 0&/08/2019
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A BENH LY GAY KHO THO
A CHi BOC LO KHI VAN DONG

MIEN DICH LA
HCMC Socief d Clinical I

ty

< Thiéu mau co tim
< Huyét ap tang, gidm bat thworng khi gang stre
<+ ROi loan nhip

< R0i loan chrc nang day thanh
< Co that phé quan do gang stc
< Chién lwoc théd khdng phu hop




n ECG trong thiéu mau co’ tim

MIEN DICH LAM SANG

HCMC Society of Asthma, Allergy and Clinical Immunology

Hoi nghi thwéng nién 2023

_Rest Leaco N

Poeak Exercise

CE

Recovery 1:00

$6C
/K. Normal ECG pre-exercise -
D. Horizontal ST depression = T : :
(2 Imm for 80 msec) '
Recovery 3:00

G. U wave inversion

B. J-Junctional Depression C. Upsloping ST depression
(21.5mm at 80 msec)

Recovery S:00
E. Downsloping depression

F. ST elevation (2 Imm)
o Vel




/%\ CO THAT PHE QUAN KHI GANG SUC

MIEN DICH LAM SANG
HCMC Society of Asthma, Allergy and Clinical Immunole

HCMC Society of Asthma, Allergy and Clil unology
Hoi nghi thwéng nién 2023

<+ Co that phé quan do gang strc (Exercise-Induced
Bronchoconstriction - EIB)

< Do hd hap ky tai 0, 3, 6, 10, 15, 30 phut sau gang

'. FEV1%Chg/Time(min) 3
- | :\“H/,"/.:w‘ .
Al j i)
E7\ >3 Vi
10% \ /
2
0% 3
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'@\ THONG KHi KHI NGHi

MIEN DICH LAM SANG
HCMC Society of Asthma, Allergy and Clinical Immunology
Hoi nghi thwong nién 2023

- TV (Tidal Volume): Thé tich khi
lwu thong

- IRV (InsPiQath Reserve
Volume): thé tich dw trir hit vao.

- ERV (Inspiratory Reserve.
Volume): thé tich dy trir tho ra.

- IC (Inspiratory Capacity): Dung
tich hit vao.

- RV (Residual Volume): thé tich
can.

- EELV (End QXﬁirath lung
volume): thé tich cudi ky tho ra.

- EILV SEndRinpiratorAy_ Iu‘ng1 .
volume): thé tich cudi ky tho ra.




/%\ CHIEN LUO'C THO KHI GANG SUC

'MC Society of Asthma, Allergy and Clinical Immunology
Hoi nghi thwong nién 2023

<Tai thap — trung binh:

Chu yéu tang VT: st dung
IRV, ERV.

Tang it tan so thd (RR)
Khi TV dat 50-60% FVC:
Tang chud yéu tan sob thé




A CHIEN LUQC THO KHONG PHU HOP

MIEN DICH LAM SANG

#A: Binh thwong i:} Zf
“B: Gidi han lwu lvong 3 v sy B e
2C: Thé voi thé tich phdi ii}
cao a .
<D: Thé vai the tich phoi 10,

thap (béo phi, suy tim, 6

nhwoc co hit vao,..) *

“E: Tac nghén co dinh s

dwdng dan khi (VCD) -
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CO THAT THANH QUAN KHI GANG SUC

MIEN DICH LAM SANG
HCMC Society of Asthma, Allergy and Clinical Immunology
Hoi nghi thwéng nién 2023

< Tac nghén co dinh dwérng dan khi

00:00 07:36 07:56 10:30 12:04 13:07
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% SUY GIAM THE CHAT (DECONDITIONING)

Q)
MIEN DICH LAM AN
HCMC Sn('iel)’(r{.ﬂ\slhm

<+Cam giac thd nang né, th nhiéu
+»Thé TV thap, tan so thé cao
“*Ngwong thong khi 1 < 40%




History & physical examination + pulse oximetry

Stages of

evaluation

« Blood testing: blood cell count, TSH (also consider artenal gas analysis,
natriuretic peptides, electrolytes, and renal and hepatic function)

« Lung function: spirometry

 Chest X-ray

|

..
|
|
I
I
I
I
I

-

« Lung function: static lung volumes, DLCO,
maximal respiratory pressures

= HRCT of the chest

= Echocardiography

= Cardiac stress testing (ECG or scintigraphy)

0B

r

“traditional”™
+ central hemodynamic measurements (“invasive™)
+ laryngoscopy (searching for inducible laryngeal obstruction)

« Bronchial challenge tests — bronchial hyperresponsiveness

« Lung ventilation/perfusion scintigraphy — pulmonary vascular disease -
(also consider CT angiography)

« Bronchoscopy — tracheobronchial abnormalities

« Sinus CT — paranasal sinus abnormalities

« Gastrointestinal evaluation

« Endocrine evaluation




@ KET LUAN

MIEN DICH LAM SANG
HCMC Society of Asthma, Allergy and Clinical Immunology
Hoi nghi thwong nién 2023

< Kh6 thé 1a nguyén nhan than phién thworng gap.
< CPET gilp phat hién cac bénh ly chi xuat hién khi gang
stre, giup phan biét kho thd do tim mach hay do hd hap

“»Cac chan doan kho thd CPET phat hién: thleu mau co
tim, chién lwoc thd bat thwdng, suy gidm thé chat, kho
thé do tam ly.

<+ Khé thé do nguyén nhan tam Iy chi ném dwoc két luan
sau khi da thwe hién CPET —

A
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