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Table 3 Example exercise protocols for different chemotherapy regimens

Chemotherapy Protocol Intravenous Delivery Length and Method Pre-Exercise
Preparation

Exercise Duration

Single-agent docetaxel (1 per 21-day
cycle)

60-min infusion • IV access
established in chair

• 15-min rest after in-
fusion start

• Patient carefully
transferred to cycle
ergometer

• Warm-up initiated

• 5-min warm-up
• 35 min at target
heart rate

• 5–10-min cool-
down

Pertuzumab + trastuzumab +
docetaxel (1 per 21-day cycle)

Pertuzumab + trastuzumab infusion over ~ 5 h for loading
dose/ ~ 3 h for the second dose/ 1.5–2.5 h for subsequent
doses, followed by docetaxel 60-min infusion

• Pertuzumab +
trastuzumab infused
at rest in chair

• Docetaxel infusion
initiated

• 15-min rest
• Patient carefully
transferred to cycle
ergometer

• Warm-up initiated

• 5-min warm-up
• 35 min at target
heart rate

• 5–10-min cool-
down

Single-agent paclitaxel (3 per 28-day
cycle)

60-min infusion • IV access
established in chair

• Infusion initiated
• 15-min rest
• Patient carefully
transferred to cycle
ergometer

• Warm-up initiated

• 5-min warm-up
• 35 min at target
heart rate

• 5–10-min cool-
down

Single-agent nanoparticle albumin–
bound (nab) paclitaxel (1 per 21-day or
3 per 28-day cycle)

30-min infusion • IV access
established in chair

• Infusion initiated
• Patient carefully
transferred to cycle
ergometer

• Warm-up & infusion
initiated

• 5-min warm-up
• 25 min at target
heart rate

• 5–10-min cool-
down including IV
bag flush

Atezolizumab + nab-paclitaxel (2 per
28-day cycle + 1 nab-paclitaxel only)

Atezolizumab infusion over 60 min for loading dose/ 30min
for subsequent doses, followed by nab-paclitaxel 30-min
infusion

• IV access
established in chair

• Atezolizumab
infused in chair

• Patient carefully
transferred to cycle
ergometer

• Warm-up & infusion
initiated

• 5-min warm-up
• 25 min at target
heart rate

• 5–10-min cool-
down including IV
bag flush

Atezolizumab + paclitaxel (2 per 28-
day cycle + 1 paclitaxel only)

Atezolizumab infusion over 60 min for loading dose/ 30min
for subsequent doses, followed by paclitaxel 60-min infusion

• IV access
established in chair

• Atezolizumab
infused in chair

• Paclitaxel infusion
initiated

• 15-min rest
• Patient carefully
transferred to cycle
ergometer

• Warm-up initiated

• 5-min warm-up
• 35 min at target
heart rate

• 5–10-min cool-
down

Trastuzumab-emtansine (1 per 21-day
cycle)

30-min infusion • IV access
established in chair

• Infusion initiated
• Patient carefully
transferred to cycle
ergometer

• Warm-up initiated

• 5-min warm-up
• 25 min at target
heart rate

• 5–10-min cool-
down

Single-agent eribulin (2 per 21-day
cycle)

2–5-min push injection • IV access
established in chair

• 5–10-min warm-up
prior to push
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of therapy. Patients are administered an oral contrast
agent prior to the scan and receive an intravenous iodin-
ated contrast agent during the examination. Scans are
performed on a 64-slice CT machine (SOMATOM Def-
inition Flash, Siemens, Forchheim, Germany), in a

cranio-caudal direction starting from the lung apices to
below the symphysis pubis in 5 mm slice thickness. A
single observer on the study team who is blinded to
group assignment will analyze all CT images to control
for potential differences in measurement between

Table 3 Example exercise protocols for different chemotherapy regimens (Continued)

Chemotherapy Protocol Intravenous Delivery Length and Method Pre-Exercise
Preparation

Exercise Duration

• Saline infusion
• Patient carefully
transferred to cycle
ergometer

• Warm-up
completed

• Push injection
initiated

injection
• Target heart rate
maintained during
push injection

• 10–20-min at target
heart rate post-push
injection

• 5-min cool-down

Single-agent vinorelbine (2 per 21-day
cycle)

10-min infusion • IV access
established in chair

• Saline infusion
• Patient carefully
transferred to cycle
ergometer

• Warm-up
completed

• Infusion started

• 5–10-min warm-up
prior to infusion

• Target heart rate
maintained during
infusion

• 10–20-min at target
heart rate post-
infusion

• 5-min cool-down

Single-agent carboplatin (1 per 21-day
cycle)

45-min infusion • IV access
established in chair

• Infusion initiated
• Patient carefully
transferred to cycle
ergometer

• Warm-up initiated

• 5-min warm-up
• 35 min at target
heart rate

• 5-min cool-down

Gemcitabine + cisplatin (2 per 21-day
cycle)

Gemcitabine infusion over 30–60 min, followed by saline
infusion over 30–60min, followed by 60-min cisplatin
infusion

• IV access
established in chair

• Gemcitabine and
saline infused in
chair

• Patient carefully
transferred to cycle
ergometer

• Warm-up & cisplatin
infusion initiated

• 5-min warm-up
• 50 min at target
heart rate

• 5-min cool-down

Single-agent doxorubicin (1 or 3 per
21-day cycle)

4–10-min push injection • IV access
established in chair

• Saline infusion
• Patient carefully
transferred to cycle
ergometer

• Warm-up
completed

• Push injection
started

• 5–10-min warm-up
prior to push
injection

• Target heart rate
maintained during
push injection

• 10–20min at target
heart rate post-push
injection

• 5-min cool-down

Doxorubicin + fluorouracil +
cyclophosphamide (1 per 21-day cycle)

Doxorubicin 4–10-min push injection, followed by
fluorouracil 2–5-min push injection, followed by
cyclophosphamide 30-min infusion

• IV access
established in chair

• Saline infusion
• Patient carefully
transferred to cycle
ergometer

• Warm-up & first
push injection
initiated

• 5-min warm-up
• 40 min at target
heart rate

• 5-min cool-down

Abbreviations: IV Intravenous. Notes: With intravenous infusion delivery method, the chemotherapy is slowly injected from a plastic bag through tubing into the
vein with the flow rate controlled by an infusion pump. With intravenous push injection deliver method, the chemotherapy is delivered quickly from a syringe
directly into the vein
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Table 4 Summary of study outcome measures and timing of assessment

Assessment Method Pre cycle 1 Post cycle 3 Post cycle 6 2-year follow-up

Primary Outcome

Target lesion size change after 6 cycles (mm) CT Scan X X

Secondary Outcomes

Target lesion apparent diffusion coefficient (mm2/s) MRI X X

Target lesion size change after 3 cycles (mm) CT Scan X X

Tertiary Outcomes

Left ventricular ejection fraction (%) MRI X X

Left ventricular global longitudinal strain (%) MRI X X

Left ventricular mass (g/m2) MRI X X

Liver fat fraction (%) MRI X X

Liver T1 time (ms) MRI X X

Thigh skeletal muscle T1 time (ms) MRI X X

Thigh skeletal muscle volume (mL) MRI X X

Thigh skeletal muscle fat fraction (%) MRI X X

Treatment symptomsa Rotterdam Symptom Checklist X X X

Quality of life FACT-Fatigue Questionnaire X X X

Fatigue FACT-Fatigue Questionnaire X X X

Exploratory Outcomes

Progression-free survival (months) Medical records X

Overall survival (months) Medical records X
a Treatment symptoms are assessed after every cycle

Fig. 2 Magnetic resonance imaging protocol
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