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Hvor farlig er testing?

TABLE 3. Complications Secondary to Exercise Tesis

Cardiac
® Bradyarrhythmias
* Tachyarrhythmias
® Acute coronary syndromes
® Heart failure
® Hypotension, syncope, and shock
® Death
HNoncardiac
* Musculoskeletal frauma
® Soft-tissue Injury
Miscellaneous

® Severs fatigue (malaise), sometimes persisting for days; dizziness;
fainting; body aches; delayed feelings of illness

AHA exercise standards cir culation 2001
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Hvor farlig er testing?

* Gibbons et al 1989:
— 71 914 pasienter over 16 ar ved et sykehus

— 6 alvorlige komplikasjoner, 1 dgdsfall.
— 0,8 komplikasjoner / 10 000 tester

— Ingen komplikasjoner over de siste 45 000 (10 &r)
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Kjent koronarsykdom:

e Oversikt: ( 8 studier)
e 0 -5 dadsfall pr 100 000

e Estimat for koronarsyke: 10 dgdsfall
eller AMI /10 000 tester (et dadsfall /
2500 tester)

AHA exer cise standar ds, circulation 2001
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TABLE 2. Absolute and Relative Contraindications to
Exercise Testing

Absolute Relatet
+ Acute myocardia] wfarction (witm 2 ) o Left main coronary stenosis
+ High-nik wnstable anginz® + Moderte stenntc valvula heart disease
+ Uncanroled arcie sy cavsng symptom:* Electolye abnoruabies

hemodymamic compromise o Senere anerl byperension]
» Syumptomaic severe aaric stenodis * Tochyamitythmias o bradyanthmis

o Uncontole suptnmaic et e + Hypernophic cardiomyopathy and other forms of outflow

L tract abstruction
* Acure pumonery enbolus or pulmonary mfirtion et o Plysical impainment leading to iability to exercise
+ Apufe myocardins or pencardins adequately ’

+ Agute goric dissection + High-degree atrioventmcular block

Gibbonset al. ACC/AHA guidelinesfor exercise testing 2002
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Testing etter PCI med stent.

» Kasuistiske rapporter om stenttrombose v/
tidlig fys. Anstrengelse

¢ Mange invasive kardiologer anbefaler fortsatt
ingen testing farste 14 dager etter stent

e Guidelines har ingen bemerkninger om testing
etter stent.
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Randomiserte data test 1 dag etter stent:

[Cawnsi s | ROffi JACC 2003

Resultater:

* 1000 pasienter, 498 randomisert til test, 502
kontroll

¢ Endepunkt: stenttromboser innen 14 dager

» 5 stenttromboser i testgruppen
« 5 stenttromboser i kontrollgruppen

Roffi JACC 2003
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Totale komplikasjoner:

Table 2. Clinical Events ar 14-Day Follow-Up

Stress Test Comtrals
in = 4%) in = 499)

Clinical stent thrombosiz, ne. (%)
Acute thrombosis (=12 h)

Subacute thrombosis (=12 h)

Any thromboris
Access site complicatians, no. (%)
Prendnancurysm 2 (4} 1{06)
Arteriavensass fisrula 0 1i0.2)
Dleep vein thrambasis/pulmanary embalism 102} 1i0.2)
Surgical repair 102} 2{04)
Bload rransfusinns 0 1{0.2)
Hemarama a4 2101
Any aceess sine camplicarion Giis.2)

Roffi JACC 2003
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Exercise testing after myocardial infarction appears to be
safe. The mcidence of fatal cardiac events, including fatal
myocardial infarction and cardiac rupture, 15 0.03%, nonfatal
myocardial infarction and successfully resuscitated cardiac
arrest 15 0.09%%, and complex arthythmias, including VT, 1s
1.4%. Symptom-limited protocols have an event rate that 1s
1.9 times that of submaximal tests, although the overall fatal
event rate 1z quite low (130,131.135). The majority of the
safety data are based on exercise testing performed more
than 7 days after myocardial mfarction. The number of
patients reported at 4 to 7 days 1s more limited, and typical-
lv time 1s reported as a mean value or a range so that 1t 15
impossible to determine how many patients were studied at 4
days.
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Hvor tidlig etter infarkt

» 300 pasienter med AMI

e Uten nitroglycerininfusjon, ukontrollert svikt,
eller arrytmier.

e 216 testet innen 3 dager etter innkomst
e Symptombegrenset test
* Bruce protokoll

Senaratne MPJ JACC 2000
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Men Women
Number of Patients 163 53
Age iyrs)* 57.8 = 0.9 632+ 16
Day of Exercise Test
Within 2 days &3 (38.7%) 10 (18.9%)
Third day 100 {£1.3096) 43 (31.1%)
Exercise Duration {min)* 7202 5.0+ 03
0-3 min 7 {4.3%) 10 (18.9%)
=3—6 min 56 (34.4%) 35 (66.0%)
=69 min TO (42.5%) 5 (9.406)
=9 min 30 (18.4%) 3 (5.796)
Peak Heart Rate (beats/min)
Achicved® 118 + 2 111 + 3
As % of predicted 728 = 0.9 707+ 1.8
maximum
Exercise Test Results
Positive 44 (27.00%) 12 (22.6%)
MNegative 98 (60.206) 26 (49.1%)
Indeterminate 21 (12.9%) 15 (28.3%)
Peak Creatine Kinase (/1) 1492 + 293 1176 + 153
Duration of Hespital Stay 3.9 =01 45 =04
(days)
Complications
Prolonged pain/ST 1 (0.6%6) 0 (0.006)
depressiont
Drop in SBP 5 (3.19) 2 (38w SenaraneMPJ
AMI/death/sustained VT 0 (0.00%6) o (owey  JACC 2000
Monsustained VT 1 (D.6%%) 0 {0.0%)
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TABLE 2. Absolute and Relative Contraindications to

Exercise Testing EIektrOIyttforStyrrelser
Absolue Relatrve’

»_Acute myocardial infarction (within 2 g o Left main coronary stenosis e 10 272 tester med K* malt < 48 t far test
+ Highenzk wnstable angine® + Moderate stenotic valvular heart disease :

.c ; . . - — 9 067 normokalemiske,
+ Uncantoled cardze o cavsing symptom* Electolyte abuomuslites )

T — compromiée : + Severe artertal hypertension} — 309 hypokalemiske (3,4 + 0,16)
+ Syuplonatc severe aor stezods * Tochyamitthnias or bradyanythmis ] — 896 hyperkalemiske (5,1 + 0,19)

H : . + Hypertrophuc cardiomyopathy and other forms of outflow . . .
'kmouuﬁiedsjmezbmﬁuc heanlfallwe o T * Ventrikuleer og supraventrikuleer ektopi
+ Aeufe pubmonry enubolns or pulmonary nfirction el AT
oo Elyocardifis Urpﬂicardli,tlt;s ! ' ?é::gtglxvphy.lcal impaimment leading to mability to exercise « 1 pas Sust. VT (K*4,9)

» Acure aoric dissection + High-desree atroventricular block

Gibbonset al. ACC/AHA guidelinesfor exercise testing 2002
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Indications for Terminating Exercise Testing

Grad av sikkerhet

Absolute Indications Relative Indications
. . e o .
# ST-segment elevation (>1.0 mm) inleads without Qiaves ° 51 O Ql‘f "1;”5?5 f““_h e ST ms?‘:i;mmt e In gen overv aknin g
(other than ¥, or aVR). E};}ff:zm‘ﬂ or downsloping of >2 mm) or marked axis

# Drop 1n systolic blood pressure =10 mm Hg (persistently
below baseline), despite an increase in workload, when
accompanied by any other evidence of ischemia

® Drop in systolic blood pressure >10 mm He (persistently
below baseline). despite an increase in workload, in the

absence of other evidence of ischemia. ° i i
® Moderate-to-severe angina (grade 3 to 4); Table 5 details o Increasing chest pain. L eg erumi d d eI b ar neer h et
descriptions and grades for angina scale o Fatigue, shortness of breath, wheezing, leg cramps, or _ Tak I e evt KO m p I | kasj oner n ér d eo p pstér
¢ Central nervous system symptoms (eg. ataxia, diziness,or  claudication )
1ear syncope). ® Anhythmias other than sustained ventricular tachycardia ° H H 2 H
# Signs of poor perfuision (cyanosis or pallor) including multifocal ectopic, ventricular triplets, supraventric- K on tl nuer I I g E K G ove rvak nin g
ular tachycardia, heart block. or bradyarhythmias. H H H 2.
« Geaeral sppearance (e below) —Hindre komplikasj oner for de oppstar;
o Hypenensive response (sysolic blood presswe >250 mm He Avbryte ved tegn pa arytmi /iskemi / BT-fall
andlor diastolic blood pressure >115 mmHg).

AHA exercise standardscirculation

® Development of bundle-branch block that cannot be distin-
2001

guished from veniricular tachycardia.
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Exercise testing should be conducted onlv by well-trained 2

personnel with a sufficient knowledge of exercise physiology. Hvem er d et akt u elt a teste?
Only technicians, physiologists, nurses, and phystcians famul-
iar with normal and abnormal responses during exercise can
recognize or prevent adverse events. Equipment. medications.
and personnel trained to provide advanced cardiopulmonary
resuscitation (CPR) must be readilv available. For details

* Friske
— Idrettsfolk
— Mindre aktive

« Pasienter med gket risiko for hjertesykdom far evt. trening
— Hypertonikere

AHA 2001 — Overvektige

Exercise testing should be supervised by an appropriately — Metabolsk syndrom
trained physician. As indicated in the American College of ¢ Pasienter med kjent hjertesykdom
Physicians/ACC/AHA task force statement on chimical com- — Stabil angina
petence in exercise testing (11). exercise testing in selected « Post PCI
patients can be performed safely by properly tramned nurses, — Gjennomgatt infarkt
exercise physiologists. physician assistants. physical thera- * Nytt/gammelt
pists,_or medical technicians working directly under the : Stort/lite
supervision of a physician, who should be in the immediate — Hjertesvikt
vicinity_and available for emergencies. The electrocardio- : E'\:(H A

ACC 2002

« Elektrolytter
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Grad av sikkerhet:

» Kontinuerlig EKG overvakning
— Hindre komplikasjoner for de oppstéar; Avbryte ved
tegn.p RE B

Rescusiteringsberedskap og lege i umidde
neerhet

— Takle en stans, og vurdere pas. Som evt. Far
mp

i onell med
trening i hjerte- lungeredning

— Takle en stans
e Ingen beredskap
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Risiko ved trening:

* 167 Hjerterehabili- ¢ 21 hjertestans
teringsprogrammer — 18 vellykket rescusitert
— 3dade
51303 pasienter * 8non fatale AMI

+ 2351916 treningstimer  * 8,9 stans pr. million
treningstimer

— (1 pr.111996)

¢ 3,4 AMI pr. million
treningstimer
— (1pr.783972)

Van Camp & Peterson, JAMA 1986
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Risiko ved trening

* Single senter studie 1982 — 1998

» 3335 pasienter, alder 61 + 11,3 ar, 70% menn

» Alle typer hjertesykdom

* 50 min aerobics (intervall / cirkel) 3x 7 uke | 4 — 8 uker,
deretter mer intensiv trening med tredemgller,
ergometersykler, etc 50 — 80% av maks puls fra test

e 292,254 treningstimer

* 3non fatale infarkt, 1/ 97,418 treningstimer

e 2 hjertestans (1 dad) 1/ 146,127 treningstimer
Beaumont
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Table 2—Summary of Contemporary Exercise-Baved Cardiac Rehabilitation Complication Ratex

Pasent Exercise Hours  Casdha Arrest M Fatal Events

Majr Cotnglcations*

1sLI0E
1000
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Risikoreduksjon ved hjerterehabilitering:

35 % ‘
30 % —
M Training alone
25% 26 B Comprehensive rehab
20 %
15 %
10 % g 12.%
NS Y NS
5% ]
0 %+
Total mortalitet kardiovask  Non fatale infarkt
mortalitet

Joliffe et a syst. Cochrane review 2006
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Risiko ved trening:

» Risikoen hgyest under og farste time etter
fysisk aktivitet

¢ Risikoen under trening oppveies av
risikoreduksjonen ved bedre form

« Risikoen lavere under fysisk aktivitet ved god
kondisjon
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Risiko:
* Kun pasienter (Infarkt, CABG, PCI)

— 42 419 tester.
— 743 471 treningstimer

* Til sammen 22 events
— 1event pr. 8484 tester; 5 events totalt:
« linfarkt, 1 "vagal stans”, 3 angina
— 1event pr. 49 565 treningstimer; totalt 15 events:
« 9infarkt, 3 angina, 2 AVR, 1 aortadisseksjon

* Ingen VF, ingen dgdsfall.

Pavy B et a Ach intern med. 2006

Styrketrening

« Trening for gkt maks styrke — bedre
arbeidsgkonomi
— Okt prestasjonsevne - ADL
— Bedre oplevd fysisk form — livskvalitet
— F& og sma studier, men betegnes som lovende

¢ Trening for gkt muskelvolum — metabolske
effekter?
— Hypotetisk; vi vil fa studier
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Belastning pa hjertet?

+ Péastand: ved styrketrening kan blodtrykket g& opp i >
300/150 (Aastrand & Rodahl)
— Gamle referanser
— Ikke dokumentert i abstracts
— Metode for BT-méling? (Cuff ikk ebrukbar)

e Invasive studier:
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Styrketrening ved hjertesvikt

TABIE | Changes in Spmske sad Diswisls Blasd Prasus, Hase TABLE Il Chonges in Cardioe Cupu, Srcke Voume, ol

R, RotePrestuse Froduct, and Fad Dol ard End Syuclic Perphersl Reseumnce, B Frocion, ond Prease

ebmat During Cycting ond lag Prass Busrciuns 1 End Syselic Volums Rasn Dusing Cyeing ond Log Preny Emriss
tew g Pem  Cpoeg T b G

blsod prewsue 15727 169 e 13°

1 el Ead . Cardvac ot {limie] 52205 69205 934077

Ciemclic blood prewsere el AL L' TE N Saroke volume T Bled 87 a 51

g * * " Tol peripheeol resisonce 2322 a2 lda 1%

Heort rote [beatifmie] S x4 BAg 50 DT 5 40 o HgelYamin™!]

Rawpressere prodvst W3as 181 g7 23507 Ejaction facksa MNa2 3I2a2 I4a2

Erddawolc vohema [nl] 257 & 28 260427 8.4 Spsolic BP/ESY rotia 0901 11 200" 12402

Erdoysiclic voheme nl]l 179022 188020 18023 |

5 <0108 compored ik oot Y5 <008 compreed i g prass
g <0.0% compared with rest. 'p <0 08 compored wilh lag prem. Wik e mapmeerd e WM
Wokest ore snpreaied ai ot 3 SEML B o oo prewrs; FSV o ensspuele volme

McKelvie 1995
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Styrketrening ved hjertesvikt
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The Exercise Prescription

CAD patients should undergo symptom-limited exercise test-
ing before referral to an exercise program to establish a
baseline, to determine maximal HE. and to exclude important
ischemia., symptoms, or arrhythmia that would alter the
therapeutic approach. This testing should be performed with
patients on their usual medication to match the conditions
likely to be encountered during the exercise sessions.
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