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TOM TAT

Mic div c6 nhitng tién bg trong cong nghé lién quan dén xét nghiém chén dodn va sw phé
bién cia cac kyj thudt hinh anh, viéc danh gid kha nang gang sirc cung cdp sw cdi tién quan trong
trong viéc danh gia bénh nhdn mdc hodc nghi ngo mdc bénh tim mach hodc bénh phoi. Nghiém
phap gdng sitc hé hdp tim mach (CPET) la phuong phdp danh gid tong hop va khong xdm ldn vé
dap iung cua he tim mach, ho hdp va co xwong trong khi gdng sirc. CPET cung cdp céc théng tin
chi tiét vé tham do chirc nang tim mach, nang cao do chinh xdac cia chan dodn va kha nang dy
dodn cdc bién cé tim mach théng qua cdc thong $6 nhir VOzpeak va dg doc VE/VCO,. Bai vzet
phan tich gid tri cua CPET trong chan dodn va quadn ly bénh Iy tim mach trong ldm sang. Pong
thoi, bai viét ciing cung cdp cho cdc bdc si lam sang vé chi dinh, iing dung va cdch phan tich co
ban cua CPET trong bénh tim mach.

Tir khéa: CPET, nghiém phdp gdng sirc hé hdp tim mach, bénh tim mach.

ABSTRACT

APPLICATION OF CARDIOPULMONARY EXERCISE IN
CARDIOVASCULAR DISEASE

Dang Huynh Anh Thu”
University of Medicine and Pharmacy at Ho Chi Minh City
Despite advances in technologies related to diagnostic testing and the popularity of
imaging techniques, assessment of exercise responses provides critical enhancement of the
evaluation of patients with or suspected of having cardiovascular or pulmonary disease. CPET is
a comprehensive, noninvasive assessment of the cardiovascular, respiratory and musculoskeletal
systems response to exercise. CPET may provide detailed insights into cardiac function,
enhancing both diagnostic precision and the ability to predict adverse cardiovascular events
through parameters like VO2 peak and VE/VCO2 slope. This review analyses the value of CPET
in diagnosis and management cardiovascular disease in clinical practice. This review also aims
to inform clinicians about its main indications, applications, and basic interpretation in
cardiovascular disease.
Keywords: CPET, cardiopulmonary exercise testing, cardiovascular disease.

|. PAT VAN DPE

Nghiém phéap ging stc hod hap tim mach (CPET: Cardiopulmonary exercise
testmg) 1a mot nghiém phap dya trén nén tang dién tam do gang suc, duoc mo rong thém
viéc danh gia cac thong so thong khi va trao d6i khi khi gang stc. CPET ¢6 uu diém la do
tryc tiép lugng oxy tiéu thy (VO2) do d6 CPET la mot phuong phap vuot troi dé dinh
lugng chinh xéc thé luc tim mach va ho hép, xac dinh co ché sinh ly bénh gdy han ché
ging stc, xdy dung phéan tang tién luong duya trén chirc nang [1]. CPET di duoc cong bd
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va hudng dan boi cac td chirc uy tin tai ca Hoa Ky va Chau Au nhu Hiép hoi tim mach
Hoa ky (AHA: American Heart Asociation) [2], Hi¢p hoi 16ng nguc Hoa Ky (ATS:
American Thoracic Society) [3], Hiép hoi long nguc Chau Au (ERS: European Respiratory
Society) [4], Hiép hoi Phong ngira va Phuc hdi chtc niang Tim mach Chau Au va Hiép hoi
Tim mach Hoa Ky (EACPR/AHA: European Association for Cardiovascular Prevention
and Rehabilitation and American Heart Association) [5], Hiép hoi tim mach Phap (FSC:
French Society of Cardiology) [6]. Tuy nhién tinh trang st dung CPET chua duoc phd
bién do cac tuyén_ bd dong thuan CPET hién c¢6 vbn phtc tap va khong truyén dat dugc
cac chién luge ngan gon, tap trung vao 1am sang dé sir dung hiéu qua céac chi sd CPET.
Tuong ty nhu vay, cac két qua CPET hién tai tao ra mot luong dir liéu khong 16, ma d6i
v6i hau hét cac bac si 1am sang 1a khé hiéu va triru tugng [5]. Bai viét nay trinh bay cach
tiép can va cach giai thich CPET dua trén bang chimg khoa hoc hién tai nham ndi bat tién
ich cia CPX trong viéc ra quyét dinh 1am sang trén bénh nhan tim mach.

I1. NOI DUNG TONG QUAN

2.1. Tong quan vé CPET

CPET dua vao viéc do nong do Oz va CO; trong khi gang strc. Pay 1a mot phuong
phap tham do toan dién chtrc nang ho hdp - tim mach, phan anh toan bo hé thong van
chuyén O bat dau tir phoi va két thuc & co xwong. Bénh nhan dap xe hay chay bo trén
tham lan trong khi duoc deo mit na dé phan tich Oz va COg, do dién tim, huyet ap va
SpO2. Bénh nhan van dong ting dan cho dén khi dat tdi da voi tong thoi gian gang sic 8-
12 phut [5].

Hinh 1. Hé théng may CPET (1: bang quéan do huyet ap; 2: mat na; 3: dién tam do 12
chuyén dao; 4: xe dap luc ké&; 5: SpOz; 6: hé thong phan tich khi thd; 7: man hinh theo
doi dir liéu) [7].
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Chi dinh caa CPET [5]

CPET dugc chi dinh trong bénh 1y tim mach bao gdm cac tinh trang sau:

Xac dinh nguyén nhén khong dung nap gang suc va kho tho

Chan doan, danh gia diéu tri va tién luong trong:

Suy tim

Tang ap phoi

Bénh co tim phi dai

Thiéu méu co tim man tinh

Bénh van tim

Phyc hoi chirc ning tim mach

Chong chi dinh CPET [5]

Chéng chi dinh tuyét doi:

Nhdi mau co tim cap (3-5 ngay)

Pau thit nguc khong 6n dinh

R&i loan nhip tim khong kiém soat gay ra triéu chimg hodc ri loan huyét dong.

Viém ndi tAm mac nhiém trung

Viém co tim, viém mang ngoai tim cip

Suy tim khong kiém soat

Thuyén tic phdi

Boc tach dong mach chu cap

Hen khong kiém soat

Suy hé hap

Céc r6i loan cap tinh khong do tim phdi nhung anh huéng dén kha ning ging sirc
hodc trd nén ning hon boi ging strc (nhidm tring, suy than, nhidm doc giap)

Chéng chi dinh tuwong doi:

Hep than chung dong mach vanh trai

Hep van dong mach chi nang co6 tri¢u ching

Tang huyét ap ning (HA tdm thu >200 mmHg; HA tim trueong >110 mmHg)

Block nhi thét cao do

Loan nhip nhanh, loan nhip cham dang ké

Phinh dong mach chu bung

Thai ky

Réi loan tdm than khong hop tac

Cic thong sb chinh trong CPET

CPET cung cip 4 nhom thdng tin chinh Ia dap tmg chuyén hoa, dap tng tim mach,
dap tng thong khi va dap tng trao d6i khi.

bap ng chuyén héa: Cac thong s6 CPET giup danh gia dap ing chuyén hoa khi
ging strc bao gdom:

Luong oxy tiéu thu t6i da (VOzmax): La lugng Oz cao nhét co thé tiéu thu dugc
trong qua trinh gang stre, c6 thé dugc mo ta dudi dang gia tri “dinh” (VOgzpeak). Day la
chi s6 quan trong nhét do thé hién kha ning van dong hiéu khi va la két qua cua sy tich
hop chirc ning tim, phdi va hé co xuong. Gia trj thay déi tly tudi, giéi tinh, mic d6 van
dong, can nang va bénh ly. Gia tri binh thuong > 80% gia tri du doan [8]. Phan loai Weber
giiip phan mirc d6 nghiém trong cua bénh ¢ mot s6 nhom bénh nhan bao gdm suy tim,
bénh co tim phi dai, ting 4p phoi. Class D goi y ting nguy co bénh tat va tir vong trong
hau hét cac phau thuat [9].
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Bang 1. Phan loai Weber [9]

Class A > 20,0 mL/kg.min
Class B 16,0 — 20,0 mL/kg.min
Class C 10 — 15,9 mL/kg.min
Class D < 10 mL/kg.min

Nguong théng khi 1 (VT1: Ventilatory Threshold): 1a gia tri VO2 ¢ thoi diém co
thé chuyén tir giai doan str dung glucose hiéu khi qua giai doan yém khi. Gia tri binh
thuong khoang 40-60% cua VOzmax du doan. Pay 1a mot chi sé do luong thé luc, ¢ gia
tri trong viéc thiét 1ap cuong do cho bai tp phuc hdi chie ning ca thé héa cho timg bénh
nhan. VT1 thap thé hién tinh trang bénh 1y hodc suy giam thé chat. VT1 dap Gng véi tap
luyén hiéu khi nén ¢ lyc sT VT1 cao hon nguoi khong luyén tap thé luc [8].

Thwong s6 hé hdp (RER Respiratory Exchange Ratio): thong so nay dugc tinh
dya trén ty so gitra VCO2 va VO; (VCO2/VOy). Pay la théng so giup danh gia mue do
gang suc cua nguoi do, khi nghi ngoi RER < 0,8, trong 30-40% thoi gian dau khi ging sic
RER dao dong 0,8-0,95 va khi gang stc t6i da tang 1én 1,1-1,3. RER c6 gié tri trong viéc
lurong gia mirc géng strc trudc va sau can thiép [8].

Ty l¢ VO2/Tai (A\VO2/AWR): la luong oxy ti€u thu cho 1 don vi cong, phan anh
hiéu qua ctia chuyén hoa va van dong. Gia trj binh thuong 10 + 1,5 mL/min/watt. Ty 18
nay goi ¥ phat hién va tién luong bénh mach vanh khi duong biéu dién ta hodc gia tri bi
giam khi cong gia tang [1].

Pap ung tim mach

Dadp iing huyét dp: binh thudng huyét ap tim thu ting dan 1én khi mirc ging strc
tang, trung binh 10mmHg/MET, thuong ¢ dinh ging strc huyét ap tam thu dao dong
khoang 160-200mmHg, hodc it nhat 13 ting 40mmHg so v&i khi nghi ngoi. Huyet ap tam
trrong ting it hodc c6 thé giam nhe do khi co hoat dong sé sinh ra cac hda chét trung gian
gdy gidn mach ting tudi mau dén co, nén 1am giam khang luc mach mau. Pap tng huyét
ap bat thuong khi huyét 4p tim thu < 120mmHg & dinh ging sttc hodc giam > 10 mmHg
trong qua trinh gang strc hodc thap hon lac nghi. Khi huyét ap > 250/115 mmHg goi ¥ ting
huyét ap qua murc khi ging sirc, ddy ciing 1a ddu hiéu ngung nghiém phap [4].

Pdp vmg nhip tim (HR: heart rate): nhip tim ting tuyén tinh theo cong thuc hién,
thuong ting 10 nhip/MET. Nhip tim t6i da du doan duoc tinh bang 220 — tudi (hodc tinh
bang 210 — 0,65 x tudi). Gang st tbi da khi nhip tim dat > 85% HRmax du doan. Hoi phuc
tan s tim (HRR: Heart rate recovery) 1a hiéu s6 gitta HRmax va HR 1 phut sau khi phuc
hoéi. HRR cung cép vé toc do tai hoat dong cuia hé pho giao cam, binh thuong > 12 nhip/pht.
Khi HRR <12 nhlp/phut c6 y nghia tién luong kem trong bénh mach vanh man [8].

Thay doi trén dién tam do: binh thuong khi gang sure thoi gian PR, QRS, QT ngan
lai; bién d6 song R co6 thé giam khi nhip tim >130 Ian/phut song T giam, phirc b QRS
nho lai. Cac thay doi bt thuong co thé gap 1a cac biéu hién rdi loan nhip hozc thiéu méau cuc
b co'tim nhur ST chénh 1én > 1mm & cac chuyén dao khong c6 song Q trudc ddy, ST chénh
xudng > 2mm di ngang hoic dbc xudng (do 60-80ms sau diém J) [2].

Luwong oxy theo mach (Oxy pulse —VO2/HR): phan anh lugng oxy ti€u thu trong
moi nh1p tim (ml/nhip). Day la chi s6 dai dién khong xam 14n cho thé tich nhét bop. Oxy pulse
tang giai doan s6m gang suc, tuyén tinh theo cong thuc hién, ¢6 thé co binh nguyén khi
gang strc t6i da. Binh thuong > 10ml/nhip (hodc > 80% gla tri du doan). Bét thuong khi
c6 gié tri thap tai dinh géng strc, binh nguyén sém hodc giam khi ging sirc [8].
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Dap u’ng thong khi

Tan sé thé (RR: Respiratory Rate): binh thuong ting 2-3 1an & dinh ging stc va
hiém khi vuot qua 50 nhip/phat ¢ nhirg nguoi khée manh [8].

Thong khi phat (VE: Minute Ventilation): la thé tich khi hit thd mdi phut. Binh
thuong, VE ting trong sudt qua trinh gang strc, tang dan dén 60-80% MVV (hay FEV1 x
35-40) [8].

Dao dong théng khi khi ging sitc (EOV: Exercise Oscillatory Ventilation): 1a
nhitng dao dong hinh sin xen k& nhiing dot ting thong khi va giam thong khi. Cac dao
dong nay kéo dai trong it nhat 60% thoi lwong ging stre. Bién do dao dong tir 15% trd 1én
so voi VE trung binh luc nghi [8].

Thong khi tuong duong cua CO2 (VEINCO2): thé hién su tuong hop gitra thong khi
va tudi mau trong phoi. Gia tri binh thuong < 30. Chi sO nay phan anh vé d6 ning va cé
gi4 tri tién lugng trong bénh 1y tim mach. O ngudi suy tim, c6 tinh trang ting thong khi
nén d6 doc VE so véi VCOz2 cao hon ¢ nguoi khoe manh [8].

Dap u’ng trao doi khi

Ap sudt riéng phan CO2 cuéi thi thé ra (PerCO,: End-Tidal Partial Pressure for
CO2): dugc sir dung theo ddi cung luong tim va luu lugng mau phoi. Khi cung luong tim
tang 1am luu lwong mau phoi ting, phé nang duoc tudi mau tot hon nén ting PerCO; .Khi
nghi gia tri dao dong 36 —42mmHg, tang 3 — 8mmHg ¢ ngudng VT1 va gidm sau ngudng
VT1 [8].

D¢ bdo hoa oxy theo mach dap (SpO»): |a phuong phép thuong duge st dung dé
do tinh trang oxy héa mau khi gang stuc. Binh thuong khi gang stc dao dong 92-95%,
thuong thap nhat trong 1 phat hdi phuc, hdi phuc cham sau 1-2 phat. Bat ky su sut giam
nao > 4 % cho thay su bat thudng trao d6i khi va nén nhanh chong ngimg ging sirc [8].

2.2. Ung dung CPET trong bénh Iy tim mach

Suy tim

Phan 16n cac nghién ctru danh gia tng dung 14m sang ciia CPET d3 dugc thuc hién
& bénh nhan suy tim véi phan suét tong mau giam (HFrEF: heart failure with reduced
ejection fraction). Céc thong sé CPET chinh trong viéc di doan cac bién cb bat loi va danh
gia mirc d0 nghi€m trong cua suy tim gdm VO2peak , ty 16 VO/W, do doc VENVCOz, VO2
tai VT1, va dao dong thong khi khi gng stc (EOV)[10]. VOzppeak va do débc VE/VCO: la
cac thong s6 CPET dugc nghién ctru nhiéu nhat & bénh nhan HFrEF va ca hai déu cho thiy
gid tri tién lugng doc 1ap manh [11]. Po déc VE/VCO2> 45 va VOpeak <10,0
mL/kg/phat chi ra tién lugng dac biét kém trong giai doan 4 nam sau CPET [5]. EOV va
PerCO; trong khi nghi ngoi va ging sitc déu cho thiy gia tr tién luong manh ¢ nhimg
bénh nhan bi HFrEF [12]. Do d9, khi phat hién bat thuong Ve CPET, nén xem x¢ét lai chién
lugc quan ly 1am sang cua bénh nhan dé xac dinh xem c6 can diéu chinh cac can thiép hién
tai hay trién khai cac can thiép mai ‘hay khong. Ngoai ra, nén dua cac thong s6 CPET vao
danh gia tiéu chuan vi ching c¢é thé cung cap thém théng tin vé su 6n dinh va tién luong
ctia bénh. CPET ¢ bénh nhan suy tim v&i phan suat tong méau bao ton (HFpEF: heart failure
with preserved ejection fraction) khong dac hiéu so voi HFrEF nén gia tri 1am sang cua
CPET trong viéc theo ddi HFpEF con thap. Do déc VE/VCO, va EOV déu cé gia tri tién
luong ¢ nhitng bénh nhan HFpEF tuong duong nhu & bénh nhan HFrEF. CPET c6 gia tri
trong chi dinh ghép tim khi VO2 < 14 mL/kg/phut d6i v6i bénh nhan khong sir dung thude
chen beta (Class I, mirc chimg cir B) hodc VO, < 12 mL/kg/phit ddi v6i bénh nhan dang
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st dung thubc chen beta (Class I, mic chimg ci B) [13]. Ngoai ra, CPET 1a gia tri cé‘n
thiét dé ké don bai tap chinh xac cho bénh nhan suy tim trong cac chuong trinh phuc hoi
chtrc nang tim mach.

Bang 2. Phén tang tién luong va chan doan suy tim theo EACPR/AHA 2012 [5].

Thong s CPET
Do doc VE/VCO;, VO,peak EOV PerCO;
<30 > 20 Khong Khi nghi >33 mmHg
30-35.9 16 - 20 Tang 3 - 8 mmHg khi géang stc
36 -44.9 10-159 co Khi nghi <33 mmHg
> 45 <10 Tang <3 mmHg khi ging stic
Thong s6 tric nghiém ging sirc co ban
Huyét dong hoc ECG HRR
Ting HA tim thu | Khong rdi loan nhip, khong thay d6i ST-T trong | > 12 nhip tai hoi
trong géng sirc ging st phuc 1 phut
HA tam thu khong | Xuat hién rdi loan nhip, thay d6i ST-T trong gang
ting trong ging sirc strc nhung khong lam ngung nghiém phap < 12 nhip tai hdi
Giam HA tdm thu | Xuat hién rdi loan nhip, thay d6i ST-T trong ging phuc 1 phut
trong ging sirc stic nhung lam ngung nghiém phap
Ly do ngung nghiém phap
Moi co | Pau nguc | Kho tho
Phan tich

* Tat ca cac thong s6 & mau xanh: tién luong tot trong 1 - 4 nam t6i (> 90% khong bién cd)

Duy tri thubc dang str dung va 1ap lai nghiém phép sau 4 ndm
* Phan 16n céc thong s6 & mau do/vang/cam: tién lugng x4u tién trién

Néu cac thong s6 CPET & mau do: nguy co bién ¢b 16n cuc ky cao trong 1 - 4 nam t&i
* Phan 10n cac thong sé & mau do/vang/cam goi ¥ ting d6 ning cua suy tim

Néu cac théng sé CPET ¢ mau do goi ¥ giam cung lugng tim, ting nguy co ting ap phdi thir
phat
* Phan 16n cac thong s6 & mau do/vang/cam can can nhéc ting lidu thude dang sir dung va phuong
an phau thuat

Ting ap phoi

CPET lam 15 co ché bénh sinh ctia khong dung nap géng strc, danh gia mtc do
ning, dinh luong dap tng diéu tri va phan ting nguy co tir vong cta ting ap phdi. Cac bat
thuong vé d6 doc VE/VCO;, va PerCO2 goi ¥ manh mé& vé bénh 1y mach phdi c6 nguyén
nhan 14 ting ap phdi nguyén phat hodc ting ap phdi thir phat do cac nguyén nhan khac nhu
suy tim, bénh co tim phi dai, bénh phf)i tac nghén man tinh, bénh phdi mé k& hodc cac
bénh mé lién két toan than [14]. Biéu d0 phan tang tién luong va chan doan cho bénh nhan
nghi ngd hodc da chan doan ting ap phoi nguyén phat hodc tang ap phéi thir phat dya vao
dinh VO2, 6 déc VE/VCO; va PerCO; [15]. Cac bién sé nhu VOzpeak, O, pulse va ty 16
VO,/Tai s& bi giam bat thuong do han ché du trir cung lugng tim. VE ting, PerCO; thap
va ting d6 doc VE/VCO: cao phan anh hiéu qua thong khi bi suy giam. Ngoai ra, bénh
nhan tang ap phoi tién trién thuong c6 biéu hién giam SpO, bat thuong khi gang st [16].

Bénh co tim phi dai

Phan tich khi thé ra trong CPET c6 thé duoc st dung dé phan dinh cac han ché vé
chirc nang, v6i y nghia chan doan va tién luong trong bénh co tim phi dai (HCM:
hypertropic cardiomyopathy). Trong khi hudéng dan nghiém phép géng strc nim 2002 cua
ACC/AHA xem HCM la chdng chi dinh tuong dbi véi nghiém phép gang sirc, cac nghién
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ctru sau do da nhin manh rang k¥ thuat nay an toan & HCM [17]. VOpeak dugc ding lam
tiéu chuan dé hudng dan quan Iy HCM, c6 thé ding dé phan biét phi dai that trai (LVH:
left ventricular hypertropy) lién quan dén HCM véi LVH & tim van dong vién [18]. Tim
van dong vién dat duoc VO2zpeak thuong vuot qua gia tri du doan (>120%), trong khi
HCM c6 VO2peak < 84% gia tri duy doan. Cac thong sé danh gia hiéu qua thong khi nhu
d6 déc VE/V CO2 va PerCO; cling ¢6 gia tri & nhirng bénh nhan HCM vi nhimg bét thudng
trong cac bién sd ndy co lién quan dén tang ap ph01 do hau qua cua rdi loan chirc nang tam
trwong do LVH tién trién. Dap tng huyét ap gang stre kém (tang < 20 mmHg huyet ap tam
thu) hodc ha huyét ap (huyét 4p tAm thu khi gang sirc < gia tri nghi ngoi) cling pho bién va
chi ra nguy co dot tur tang cao. Ngoai ra c6 thé phat hién cac loan nhip that do géng stc,
lién quan dén nhitng rui ro tién luong cao & mot s bénh nhan [19].

Thiéu mau co tim man tinh

Céc nghién ctru gan ddy da phat hién ra rang sy thay doi duong biéu dién dang binh
nguyén hodc giam som cua Oz pulse va AVO2/AW c¢6 gia tri danh gia tinh trang thiéu mau
co tim do géng strc. Binh nguyén ctia O pulse va AVO2/AW 1a nhitng yéu t6 du bao doc
lap tinh trang thiéu mau cuc bd co tim do gang suc. D6 nhay va do déc hi¢u cua binh
nguyén Oz pulse va AVO2/AW 1am tiéu chuan cho tinh trang thiéu mau cuc bd co tim do
gang suc 1an luot 1a 87% va 74% [20]. Pac biét luu y, viéc bd sung Oz pulse va
AVO2/AW da gitp loai trir tinh trang thiéu mau cuc bd & bénh nhan c6 ECG duong tinh
gia [21]. Ciing nhu vdi tat ca cac quy trinh nghiém phap ging stc, cac bién s6 huyét dong
va ECG tiéu chuan ciing duoc danh gia trén CPET.

Bénh van tim

Trong bénh van tim, cac thong sé théng khi ¢ thé phat hién ap luc phdi ting cao,
va gitip phan ting mirc d6 ning va tién luong cua bénh van tim. Nhitng ngudi bénh nay
cho thay ting ap dong mach phdi do ging strc du kién c6 thé dan dén ting thong khi va
tang d6 doc VE/VCO2. Ngoai ra, Oz pulse binh nguyén do thiéu sy gia ting d6 day that
trong khi gang strc do hep van. Cac huéng dan hién tai tng ho viée sir dung CPET & ngudi
bénh hep van dong mach chu nang khong tri€u chung. VOzpeak < 19 mL/kg/phut & nam

va <15 mL/kg/phut ¢ nir; Oz pulse < 15 mL/nhip 6 nam va < 11 mL/nhip ¢ nt, la nhimg

yéu t6 du doan manh vé tir vong & ngudi bénh hep van dong mach chu tir trung binh dén
ning, bat ké da thay van dong mach chu hay khong [22].
Bang 3. Chi dinh nghiém phap ging stc & bénh van tim theo Hiép hoi tim mach Phap
(FSC: French Society of Cardiology) 2018 [6]

Can can nhic thyc hién CPET (hoac ECG géng stc néu khong c6 CPET) ¢ bénh lla
nhan hep van dong mach chu néng khong co triéu ching dé dinh hudng cho quyét B
dinh diéu tri, (cac bat thuong c6 thé xdy ra nhu giam VOzpeak, dau that nguc khi
gang strc, g1am hoac tang <20 mmHg huyet ap tam thu hoic loan nhip that)

Can can nhic thyc hién CPET (hoac ECG’gang stc néu khong c6 CPET) khi bénh lla
canh lam sang khong tuong hop vdi cac dau hiéu trén siéu &m tim & cac bénh van C
tim, ngoai hep van dong mach chu

Nghiém phép ging sirc khong khuyén cdo & bénh nhan hep van dong mach chu nang Il
cd tri€u chung B

V. KET LUAN

CPET cung c4p thém nhiéu thong tin ngoai cac nghiém phap gang strc tiéu chuén.
Khi dugc ap dung va dién giai phu hop, cac thong tin ndy c¢6 thé hd tro viée diéu tri va
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quan 1y cac bénh tim mach phirc tap. Mot sé bién s6 quan trong trong CPET cung cap
thong tin chin doan va tién luong hitu ich. VOzpeak, VE/VCO,, O pulse, AVO2/AW,
PerCO2, RER va SpO 1a nhiing thong s duogc sir dung phd bién nhét trong 1am sang theo
ddi churc nang tim mach. Céc ti€u chi dién tam dd nhu thay d6i nhip tim, loan nhip tim,
thay d6i doan ST, rdi loan din truyén, huyét dong hoc va céc triéu ching déu 1a cac chi sb
quan trong lién quan bén canh céc chi s6 trao d6i khi. CPET hiru ich nhét trong viéc danh
gia bénh nhan suy tim va kho the khong rd nguyén nhan. Cac tng dung khac bao gom
danh gia bénh nhan méc bénh tim bam sinh & ngudi 16n, ting ap phéi loan nhip tim va
may tao nhip tim, bénh tim thiéu mau cuc bd va danh gia trugce phau thuat va phuc hoi
chirc nang tim mach ciing dan dugc mo rong va sir dung. Can c6 nhiéu nghién ctru hon dé
danh gia cac thdng sb co thé thu duge tir CPET, cling nhu tinh hitu ich cua chung trong
nhiéu bénh 1y tim mach.
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