Effects of exercise during and after cancer treatment 
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Cancer treatment consists of surgery, chemotherapy, radiation, immune modulation and hormonal suppression. While these therapies can lead to cure or substantially prolong survival time, they may result in several problems, including a loss of physical performance, a reduction of stamina, cognitive deficits and chronic, severe fatigue. To reduce the severity of these symptoms, cancer patients traditionally were reccommended to rest and to avoid strenous physical effort. However, these meassures can lead to a self-perpetuating condition of lack of activity, deconditioning and hence further reduction of physical performance. In the past 15 years several trials have evaluated the effects of exercise programmes on the physical performance and mood of patients during and after cancer treatment. These studies have shown that physical activity can lead to a reduction of secondary effects of cancer treatment, to an improved physical ability, a reduction of fatigue and result in a better mood and a substantially improved quality of life. Furthermore, it has turned evident that exercise can be carried out also during chemo- or radiotherapy. In this lecture we will present the current evidence about the effects of physical activity during and after cancer treatment, discuss possible applications for exercise programmes, and suggest how to implement exercise programmes for cancer patients in different settings. 
Use of exercise as supportive therapy and in the rehabilitation of cancer patients: 
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Cancer and its treatment can result in several functional and anatomical changes, leading to an impairment of physical ability. Cardiotoxic agents, lung fibrosis, immunsuppression and treatment with glucocorticoids and lack of physical activity are factors which can lead to a severe loss of stamina and lead to severe fatigue. Physical activity, on the other hand, can improve cardiorespiratory performance, muscle function and coordination, resulting in an increased endurance and ability to exercise. In the past 15 years several studies have evaluated the effects of exercise in cancer patients. Their results show that a regular endurance and resistance exercise programme can lead to a substantial improvement in the quality of life in this group of patients. Furthermore, exercise can be addressed to correct specific deficits of patients undergoing surgery and radio- or chemotherapy. In this lecture we will discuss the mechanisms which underlie the effects of exercise in cancer patients. Furthermore, we will presents examples of the application of exercise as supportive therapy and in the rehabilitation after cancer treatment. Finally, we will show guidelines for the design of exercise programmes for this group of patients.
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Cancer cachexia: Molecular mechanisms and countermeasures 
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Cancer cachexia, the involuntary loss of skeletal muscle as well as adipose tissue mass due to cancer, leads to weight loss, a reduced quality of life, pronounced morbidity and a higher mortality rate. The extent of weight loss is dependent on tumour type and occurs in 30-80% of cancer patients being an important prognostic factor as a higher loss of weight coincides with a higher mortality rate and/or recurrence of the tumour [1]. Including physical training into the rehabilitation programme of cancer survivors seems to be essential in increasing quality of life, muscle strength and in lowering cancer-associated fatigue as well as mortality [2]. However, in order to effectively treat cachectic cancer patients it is necessary to understand the molecular mechanisms leading to skeletal muscle atrophy but also hypertrophy. Usually, skeletal muscle mass is maintained constant by balancing protein synthesis and degradation. During cancer cachexia protein degradation via proteolytic pathways such as the ubiquitin-proteasome pathway is enhanced while protein synthesis is reduced [3]. Additionally, apoptosis of muscle cells and the development of a pro-inflammatory state contribute to the loss of muscle mass. Various exercise interventions have been shown to effectively counteract these alterations but the optimal type, intensity, and timing of training programmes should be investigated in more detail. 
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Cancer related fatigue (CRF) is one of the most stressful symptoms for women after

breastcancer surgery. The causes of CRF remain unclear and symptoms are accompanied

by mental impairment, a general lack of drive and rapid exhaustion after physical activity

and can last for even years after surgery. CRF is experienced as a multidimensional

subjective experience in nearly all cancer patients. During chemotherapy between up to

96% of the patients suffer from fatigue symptoms.

Different groups of breast cancer patients have taken part in progressive strength

training programs during their chemo therapy. The general endpoint variables of the

studies have been fatigue aspects and quality of life with special focus in some of the

studies on cognitive abilities. Strength gains for selected muscle groups have been

registered on an isokinetic dynamometer (IsoMed2000) in isometric and isokinetic test

modes. A group of healthy women undergoing identical training regimes served as a

control for the estimation of strength developments in the cancer groups.

Current research and own pilot studies indicate, that especially progressive, hypertrophic

strength training has positive effects on the physical, psychological and cognitive state of

the patient. Strength training leads to adaptations on metabolic, cellular and neuronal

levels. The strength level of breast cancer patients can be raised significantly during

chemotherapie (12 weeks exercise period).

Compared to age matched healthy controls the strength gain of breast cancer patients is

considerably low and cannot uniquivocally be attributed to hypertrophic adaptations

within the muscle. However the loss of strength abilities of control cancer patients

without strength training was of cachectic dimension whereas the strength training

groups could at least retain if not improve their stregth level. They also reported only

mild side effects and no nausea, no vomiting, no loss of apetite, a weight gain instead of

weight loss, short lasting fatigue which can mainly be atributed to psychosocial

fascilitation.
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