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Steps to a Complete Exercise Test

* Pre-exercise evaluation

* Equipment preparation

« Patient preparation

* Performing the exercise test
* Post-exercise review
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Pre-Exercise Evaluation

Medical History

Purpose of Cardiopulmonary Stress Test
Medications

Hemodynamic status

Mode of Testing
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ldeal Testing Duration

"Ramp" Protocol

8:00 -12:00

Work
Watts

Warm-up Exercise Recovery
Time
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Protocol Selection

I Metabolic Study --- , - MaxKexercise mixing
vo. Help |

: CP>-1 [10 Watt Ha
CP>-2 [15 Watt Hamp]
CPx-2 [20 Watt Hamp]
CPx-4 [25 Watt Ramp]
ECG Treadmill Study
Steady-State [ABG)
Dilution Mask [REST)
Canopy Study
Elevated 02 Exercise
Ventilator Study

Tabular Edit

Steady State

Summary Exercise

Anaerobic Threshold

Commentsfinterpretation

F1 Start Test
art fes Plot View

E I F4 Enhanced Spirometry ECG Evaluation

| F2 | 3 Fa Reports | S Flo | +# Esc

| Arrow Up/Down to select Protocol.
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Predicted Values

(Pred VO, L/min — 0.5 L/min) x 10

Reterence Values —Bicycle. Bob - CFX Evaluation
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Equipment Preparation

* Proper warm-up for Vmax Metabolic Cart
* Ergometer Calibration

« Oximeter Calibration

» Electrodes for ECG system

* Blood Pressure Monitor

 Emergency Equipment
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Progression of the Exercise Test

* No Stage
* Baseline
« Warm-up
* EXxercise
* Recovery
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No Stage

* Physiological data not saved
« Patient Comfort

* Data present

* Roles identified
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Baseline

* Physiological data saved
« Make sure parameters make sense
Respiratory Quotient
VO,
Respiratory Rate
Heart Rate
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Respiratory Quotient

A reflection of substrate utilization
» VCO,/VO,
« RQ Range: 0.7 to 1.0 (at rest)
0.70: Fat
1.00: Carbohydrate
* At rest generally 0.80 to 0.85
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Baseline

Physiological data saved
Make sure parameters make sense
Respiratory Quotient
VO,
Respiratory Rate
Heart Rate
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Oxygen Consumption

Modified Haldane Equation

VO, (L/min) = VE * (F,O, — F:O,)
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Oxygen Consumption

Absolute
L/min

Relative
ml/kg/min

Metabolic Equivalents
1 MET = 3.5 ml/kg/min
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Baseline

Respiratory Quotient (0.80-0.85)
VO, ml/kg/min (approx 3.5)
Respiratory Rate (< 20)
Heart Rate (<100)
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Warm Up

Generally short in duration

Used to acclimatize the patient to the mode
of testing

Can be loaded or unloaded activity
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Exercise

Monitor Patient’s response to exercise
HR

VO,
RQ

Understand Termination Criteria
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Criteria of a Maximal Exercise Test

 Failure of HR to increase further with
iIncreasing workload

* A plateau in oxygen uptake or failure to
rise with increased workload

A RQ greater than 1.15
 RPE of more than 17 (6-20 scale)
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¥ ECG Treadmill Study — Bicycle. Bob - CPX Ewvaluation 02:57:07
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Absolute Indications for Terminating an Exercise Test

* Drop in Systolic Blood Pressure of > 10 mm Hg from
baseline

« ST or QRS changes such as excessive ST depression
(>2 mm horizontal or downsloping)

« Arrhythmias such as multifocal PVC’s, SVT, or heart
block

« Fatigue, shortness of breath, wheezing, leg cramps, or
claudication

* Increasing chest pain

* Hypertensive response (SBP >250 mm Hg or DBP >
115 mm HG)
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Recovery

* Duration varies
* Evaluate ECG activity....ectopy??

* Ensure that metabolic parameters
stabilize near pre-exercise values
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Post-Exercise Review

Metabolic Study — Bicycle, Bob - CPX Evaluation

¥0: Help
1 Tabular Edit
Test Protocol
CPX-1 (10 Watt Ramp) ——
CPX-2 (15 Watt Ramp) 2 Steady State

CPX-2 (20 Watt Ramp)
CPx-4 (25 Watt Ramp)
 ECG Treadmill Study
Steady-State [ABG)
Dilution Mask [REST)
Canopy Study
Elevated 02 Exercise
Ventilator Study

3 Summary Exercise

4 Anaerobic Threshold

& 5 Comments/Interpretation

M b Plot Yiew

F1 Start Test

; il F4 Enhanced Spirometry

‘ F2 F8 Reports & F10 ® Esc

| Arrow UplDown to select Protocol.
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Summary Graphic Edit

Exercise Summary Graphic Edit — Bicycle. Bob - CPX Evaluation

Graph 0% @ Exercise Profile [« |
P W Exercise Profile I -

1 Baseline // ‘ | 2 AT|

Vo2 V02 vs TIME
ﬁ.n T C

3 Peak '\ ‘

30

0.0

Time Sec ki VCO02 } VE(BTPS)
HH:MM E Tky/mi L/min L/min
iR 00:02:04

A1 00:09:09
:E1400:13:22

Max FESSIEEH

AT Width (Sed  Peak Width (Sec)
5 = v -
‘F1 Ar |G ||E BB | & |62 || @ Esc

‘ Arrow Right/Left to select Region. Enter.
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Anaerobic Threshold

Anaerobic Threshold (AT)

The highest exercise level or level of oxyien
consumption (VO2) that can be sustained
without developing metabolic acidosis.

if one exercises at a low intensity, all of the
demands of that exercise may be met through
aerobic metabolism (with 02}, As the intensity
increases, there is a point at which ali the
demands cannot be met aerobically, and an-
aerobic metabolism (without 02) starts to
contribute. The by-product of anaeroabic
metabolism is lactic acid. Initially, the body may
“clear” {utilize) this lactate. The point at which
it accumulates and begins to rige is the 4T,

0-0 = Lactic Acid

Exercise level
low: aerobic
metabolism
sufficient

Y%

Exercise intensity reaches
a level where lactate
begins to accurpulate

(AT)

Increasing Exercise Intensity
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V-Slope Method of AT

Line of Identity
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Anaerobic Threshold Graphic Edit — Bicycle. Bob - CPX Ewvaluation

| A | 2 AT | | 3 Upper —
¥ Help .......................................................................
A Slope(VCO2Z vs VO2Z) V02 V-Slope(¥CO2 vs V02)
AT (Dual Criteria) 5.
1I]ﬂSE|.::und Text
verage "V -Slope” Displa
OBLA Display -
Manual AT Point selected 3.0
Slope 1 1.05
Slope 2 1.74

V0Z/ky VCOZ ) VE(BTPS)
mL/kg/min L/min L/min

26.3 1.736 1.762 1.02 41.9

24 24

AT Width (Sec)
E1 F1 R = 8 F3 = S B |ED | = B ® Esc 20 ~|

Arrow Upi/Down to select Graph. Enter to Format.
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Dual Criteria AT Method
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Post-Exercise Review

* Breathing Reserve:
[((MVV-Ve, .. )/IMVV] * 100
Normal: 20-40%

Lower: Pulmonary Limitation
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Post-Exercise Review

» Slope
VO, /WR: Cardiovascular disease
HR/NVO,: Cardiovascular disease
VE/NO,:  Pulmonary Disease
VE/NVCO,: Pulmonary Disease
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Post-Exercise Review

Slope Yalues —Bicycle. Bob - CFX Ewvaluation

M Help Ref

Observed
VO2iwWork 10.3 9.5
HR/V (2 3.8 3.0
VEMNO?2 21.5 18.6
VEMNVCO2 29.1 21.2

9 p3 & F5 Fa ®* Esgc

Enter Work V2 Slope [0-30).
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Interpreting the Results

Normal Pulmonary Cardiac Obesity Malinger Decon.

VO2 (R) 200-300 ml elevated elevated elevated normal normal

VO2 (M) >80% Pred decreased decreased decreased decreased decreased

HR (R) 65 - 80 elevated elevated elevated normal elevated
HR (M) >80% Pred decreased normal normal decreased normal
VE (R) 6-8I/m  elevated elevated elevated normal normal

VE (M) >70% Pred >70% Pred  normal normal decreased decreased
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Interpreting the Results

Normal Pulmonary Cardiac Obesity Malinger Decon.

RQ >1.1 elevated decreased  normal normal normal
Sp0O2 < 4% drop decreased normal normal normal normal
BR 20 - 30 % <20 % elevated decreased elevated decreased
HRR < 10 bpm elevated low decreased elevated decreased
VE/NVO2 25-35 elevated normal increased  normal normal

VE/VCO2 25-35 elevated normal increased normal normal
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Interpreting the Results

Normal Pulmonary Cardiac Obesity Malinger Decon.

VD/Vt <.3andfalls elevated normal normal normal normal

O2 Pulse 5 @ rest normal decreased decreased normal normal
increases little change
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Exercise Testing: The Simple Approach
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