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ABSTRACT 
 

 

Chronic Lymphocytic Leukemia (CLL) is the most prevalent leukemia 

among adults in Western countries, with patients often experiencing 

compromised physical fitness, immune dysfunction, and reduced health-related 

quality of life (HRQOL). Despite growing interest in exercise as an adjunct 

therapy, research on structured physical activity interventions in CLL remains 

limited. This dissertation aggregates findings from five studies exploring the 

effects of physical exercise on CLL patients, focusing on physical fitness, immune 

markers, and HRQOL outcomes. 

A systematic review (study 1) assessed the impact of exercise on CLL 

patients, identifying six studies (n=323) that primarily investigated cardiovascular 

and resistance training interventions. The findings underscored significant 

improvements in physical fitness and immune parameters, though variability in 

study designs limited conclusive recommendations, and identified the strength-

based resistance training understudied gap among literature. The ADRENALINE 

pilot study (study 2) further explored baseline activity levels, functional capacity, 

and immune markers in treatment-naïve CLL patients, revealing suboptimal 

cardiovascular fitness and a high prevalence of sedentary behavior despite self-

reported functional competence. Notably, moderate-to-vigorous physical activity 

correlated positively with muscle strength and lean mass, suggesting a potential 

role for targeted exercise interventions in mitigating disease-related deterioration. 

To address the need for structured interventions, study 3 evaluated the 

effects of a 16-week individualized strength-based resistance training program 

on HRQOL in CLL patients. Results demonstrated significant improvements in 

functional well-being and physical functioning, with promising trends in overall 

quality of life. Similarly, study 4 and 5 examined the feasibility and efficacy of a 

strength-based resistance training protocol, reporting large effect sizes for 

muscle strength gains and reductions in body fat percentage and neutrophil 

count, indicating potential immunomodulatory benefits. 

Together, these studies highlight the feasibility and potential benefits of 

structured exercise interventions in CLL patients, particularly with a strength-
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based resistance training approach. Findings emphasize the need for larger, 

long-term trials to establish evidence-based exercise guidelines, optimize patient 

outcomes, and explore mechanistic links between physical activity and disease 

progression. This research contributes to the growing body of evidence 

supporting exercise as an integral component of supportive care in CLL 

management. 

 

KEYWORDS: PHYSICAL ACTIVITY, EXERCISE, RESISTANCE TRAINING, 
QUALITY OF LIFE, CHRONIC LYMPHOCYTIC LEUKEMIA, ONCOLOGY.  
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RESUMO 
 

 

A Leucemia Linfocítica Crónica (LLC) é a forma mais prevalente de 

leucemia em adultos nos países ocidentais, com os doentes frequentemente a 

apresentarem comprometimento da aptidão física, disfunção imunológica e 

redução da qualidade de vida relacionada com a saúde (HRQOL). Apesar do 

crescente interesse no exercício como terapia adjuvante, a investigação sobre 

intervenções estruturadas de atividade física na LLC continua limitada. Esta 

dissertação agrega os resultados de cinco estudos que exploram os efeitos do 

exercício físico em doentes com LLC, com foco na aptidão física, nos 

marcadores imunológicos e nos desfechos de HRQOL. 

Uma revisão sistemática (artigo 1) avaliou o impacto do exercício em 

doentes com LLC, identificando seis estudos (n=323) que investigaram 

principalmente intervenções baseadas em treino cardiovascular e treino de 

resistência muscular. Os resultados evidenciaram melhorias significativas na 

aptidão física e nos parâmetros imunológicos, embora a variabilidade nos 

desenhos dos estudos tenha limitado recomendações conclusivas, e 

identificaram uma lacuna na literatura quanto ao estudo do treino de força. O 

estudo piloto ADRENALINE (artigo 2) explorou os níveis de atividade basal, a 

capacidade funcional e os marcadores imunológicos em doentes com LLC não 

submetidos a tratamento, revelando uma aptidão cardiovascular sub-ótima e 

uma elevada prevalência de comportamento sedentário, apesar de uma 

perceção positiva da função física. Notavelmente, a atividade física moderada a 

vigorosa correlacionou-se positivamente com a força muscular e a massa magra, 

sugerindo um papel potencial para intervenções de exercício direcionadas na 

mitigação da deterioração associada à doença. 

Para responder à necessidade de intervenções estruturadas, o artigo 3 

avaliou os efeitos de um programa individualizado de 16 semanas de treino de 

resistência muscular baseado na força sobre a HRQOL em doentes com LLC. 

Os resultados demonstraram melhorias significativas no bem-estar funcional e 

na capacidade física, com tendências promissoras na qualidade de vida geral. 

De forma semelhante, o artigo 4 e 5 examinou a viabilidade e a eficácia de um 
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protocolo de treino de resistência muscular baseado na força, reportando 

elevados tamanhos de efeito para os ganhos de força muscular e reduções na 

percentagem de gordura corporal e na contagem de neutrófilos, indicando 

potenciais benefícios imunomodeladores. 

Em conjunto, estes estudos destacam a viabilidade e os potenciais 

benefícios das intervenções estruturadas de exercício em doentes com LLC, 

particularmente com uma abordagem de treino de resistência muscular baseado 

na força. Os resultados reforçam a necessidade de ensaios de maior dimensão 

e longa duração para estabelecer diretrizes baseadas em evidência, otimizar os 

desfechos dos doentes e explorar as ligações mecanísticas entre a atividade 

física e a progressão da doença. Esta investigação contribui para o crescente 

corpo de evidência que apoia o exercício como um componente integral dos 

cuidados de suporte na gestão da LLC. 

 

PALAVRAS-CHAVE: ATIVIDADE FÍSICA, EXERCÍCIO, TREINO 
RESISTÊNCIA, QUALIDADE DE VIDA, LEUCEMIA LINFOCÍTICA CRÓNICA, 
ONCOLOGIA.  
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Insufficient physical activity (PA) is a major risk factor for 

noncommunicable diseases, including cancer, and is among the leading causes 

of death worldwide. While active living has been extensively studied, gaps 

remains in understanding the optimal application of the Frequency, Intensity, 

Time and Type (FITT) principle for exercise prescription in specific diseases [1]. 

Chronic lymphocytic leukemia (CLL) is one such area where research is still 

evolving.  

CLL is the most common form of leukemia in Europe and United States 

[2]. It primarily affects elderly individuals, with a median age at diagnosis of 

approximately 70 years and a slight male predominance. However, due to 

increased routine blood testing in younger populations, the proportion of patients 

diagnosed at earlier disease stages is rising [2, 3]. 

CLL is characterized by the clonal proliferation and accumulation of 

mature B-cells in the blood, bone marrow, lymph nodes and spleen. Prognosis is 

typically determined using two widely accepted clinical staging systems - Rai and 

Binet – which rely on physical examination findings (such as lymphadenopathy 

and hepatosplenomegaly) and standard laboratory tests (including hemoglobin 

levels and platelet counts) [2, 3]. Similar to other B-cell malignancies, CLL cell 

survival is heavily dependent on a supportive microenvironment [4, 5]. This 

microenvironment fosters disease progression through interactions between 

leukemic cells and various proteins (chemokines, cytokines and angiogenic 

factors) which signal via surface receptors or adhesion molecules. Additionally, 

immune responses against CLL cells are impaired due to T-cell “exhaustion” and 

a defective immunological synapse formation with antigen-presenting cells [6]. 

Natural Killer (NK) cells also exhibit functional deficiencies, including reduced 

cytotoxic activity associated with the absence of cytoplasmic granules and 

impaired immunological synapse formation [4]. 

Higher levels of self-reported exercise, PA, and cardiorespiratory fitness 

(CRF) have been inversely associated with the incidence of several cancer types. 

Exercise is widely regarded as a well-tolerated adjunct therapy that improves 

cancer-related and treatment-associated symptoms [1, 7]. Although associations 

between PA and hematological cancer risk have been explored in the literature, 
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findings remain inconsistent [7-11]. One study reported that higher exercise 

levels were associated with a reduced risk of myeloid neoplasm, CLL, and mature 

B-cell lymphomas, but not plasma cell disorders [8]. Several studies have 

assessed the feasibility, safety, and clinical impact of exercise programs, even in 

the presence of severe anemia and thrombocytopenia [12-15]. Among patients 

with mature B-cell neoplasm, including CLL, aerobic exercise has demonstrated 

beneficial effects on CRF, fatigue, self-reported physical function, and quality of 

life [12, 13, 15]. Resistance training has also shown to mitigate bone loss, 

musculoskeletal function, and enhance maximal strength [16, 17]. Additionally, 

high-intensity interval training (HIIT) has been found to produce lasting 

improvements in muscle strength, cardiopulmonary function, quality of life, and 

fatigue among cancer survivors [18]. Notably, HIIT has demonstrated similar 

benefits to moderate-intensity exercise while offering superior outcomes 

compared to standard care [19]. 

This thesis comprises five papers exploiting a shared dataset to 

investigate the role of exercise in CLL patients: 

Paper I: A systematic review of physical activity interventions in CLL 

patients; 

Paper II: A characterization of baseline variables in CLL patients, exploring 

the role of daily activity in disease risk and survival outcomes; 

Paper III: An experimental study analyzing well-being changes following a 

strength-based resistance training program in older adults with CLL; 

Paper IV and V: An experimental study investigating the physical and 

immunological benefits of strength-based training in treatment-naïve older adults 

with CLL. 
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CHAPTER 1 – THEORETICAL BACKGROUND 
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RATIONALE FOR EXERCISE 
 

Chronic lymphocytic leukemia (CLL) is characterized by immune system 

dysfunction, chronic inflammation, and metabolic alterations, leading to 

progressive muscle loss, reduced physical function, and increased fatigue [20]. 

These physiological impairments may be mitigated through structured exercise, 

which has been shown to counteract inflammation, improve metabolic function, 

and enhance immune responses. 

Exercise may play a crucial role in facilitating the return to an active 

lifestyle for CLL patients after treatment [18]. Regular physical activity is known 

to improve physical function, enhance mood and self-esteem, and contribute to 

overall well-being in CLL patients [1]. However, studies investigating the effects 

of physical activity in treatment-naïve patients (i.e., before disease progression 

demands treatment) remain scarce. Furthermore, existing studies often lack 

methodological rigor, limiting their reliability and generalizability [8, 11, 21, 22]. 

The absence of standardized exercise protocols, control groups, and long-term 

follow-up further complicates the ability to draw definitive conclusions regarding 

the efficacy of exercise interventions [16, 18].  

Notably, exercise does not cause side effects commonly associated with 

pharmacologic treatments. Regarding safety and feasibility, a systematic review 

of 25 studies involving 1088 patients with various advanced cancer diagnoses 

reported only six minor adverse events reporting minor injuries to the hip, back 

and knee, musculoskeletal events related to exercise, and some cases of 

dizziness, fatigue, pain, fever and/or bodily discomfort [23]. Physical activity 

interventions included aerobic exercise (five studies), resistance training (two 

studies) and combined aerobic and resistance training (14 studies) [23]. These 

findings support the feasibility and safety of exercise interventions in cancer 

patients, reinforcing the rationale for investigation the potential benefits of a 

strength-based training protocol in CLL patients. Given the positive effects 

observed in other cancer populations, similar or even greater improvements 

might be expected in CLL patients. 
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EXERCISE GUIDELINES AND PRESCRIPTION IN CLL 
 

Current public health guidelines recommend at least 150 minutes per week 

of moderate-intensity aerobic physical activity [24, 25]. While many studies 

emphasize low-to-moderate intensity exercise or endurance-based resistance 

training (typically 65-70% of 1-RM), emerging evidence suggests that exercise-

induced myokines production plays a critical role in enhancing cytotoxicity and 

promoting immune cell infiltration into tumors [26].  

When comparing different exercise modalities – aerobic-only, strength-

only and combined training - strength training appears to confer greater benefits 

for reducing cardiovascular disease mortality and cancer-related mortality, with 

isolated strength training emerging as the superior modality [27].  

CLL patients tend to exhibit reduced muscle mass compared to healthy 

adults [28] yet current research lacks studies specifically evaluating the effects of 

isolated strength training in this population. Given that unintentional weight loss 

is a major symptom of CLL, the inclusion of strength training in disease 

management could be particularly beneficial in preventing muscle mass and 

physical function. Moreover, exercise intensity may influence long-term 

adherence, as CLL patients commonly experience fatigue and shortness of 

breath as the disease progresses. In this context, strength training may be better 

tolerated than aerobic training, making it a more feasible and effective 

intervention for maintaining physical function in CLL patients. 

 

EMPIRICAL SUPPORT OF EXERCISE IN CLL 
 

Research on the role of exercise as an adjunctive therapy in cancer 

treatment has been encouraging, though studies specifically focusing on CLL 

patients remain limited. There is general consensus that exercise does not have 

adverse effects on immunological, endocrinological, and hematopoietic 

variables, nor does it exacerbate lymphedema. Notably, even high-intensity 

training appears to be well-tolerated in cancer survivors [16].  
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Among the available intervention studies, findings suggest that a 

structured training program lasting more than 12 weeks, incorporating at least 30 

minutes of HIIT combined with muscle endurance-based resistance training, is 

both feasible and beneficial for treatment naïve CLL patients. Such programs 

have been associated with significant improvements in muscle strength and 

normal immune cell functions [29-31]. However, it is crucial to distinguish 

between cardiovascular and muscular exercise modalities and to recognize the 

limitations of analyzing combined training programs [32].  

While cardiovascular exercise has been well-documented to enhance 

cardiovascular fitness and endurance [15, 33], combining training programs 

(incorporating both cardiovascular and resistance exercises) have demonstrated 

additional benefits [29-31, 34]. However, to fully understand the individual 

contributions of different exercise modalities, muscular training targeting strength, 

power, and muscle mass should be assessed separately. 

Beyond physical health, exercise – especially cardiovascular training – is 

strongly linked to mental health benefits. Studies indicate that moderate-to-

vigorous aerobic activity can significantly reduce symptoms of depression and 

anxiety, likely due to the release of endorphins, serotonin, and other 

neurochemicals [35, 36]. Strength training has also demonstrated positive effects 

on mental health well-being, with evidence suggesting greater long-term benefits 

for self-esteem due to its focus on goal-setting and physical empowerment [35, 

36]. Furthermore, structured resistance training is associated with behavioral 

changes that promote self-monitoring, autonomy, and adherence to long-term 

physical activity [35]. However, in the context of CLL patients, the specific impact 

of resistance training on these behavioral outcomes remains largely unexplored. 

 

EXERCISE EFFECTS ON IMMUNOLOGIC PARAMETERS IN CLL 
 

Current evidence suggests that intensive endurance exercise can induce 

lymphocyte apoptosis, potentially compromising immune function [37]. 

Conversely, regular resistance training reduces oxidative stress by enhancing 

antioxidant enzyme activity, which may, in turn, attenuate apoptosis-related 
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proteins expression [38]. Notably, studies indicate that high-intensity interval 

training selectively eliminates differentiated T-cells, which are implicated in 

immunity control of latent infections. In contrast, continuous exercise appears to 

affect the survival of undifferentiated T-cells, potentially impairing 

immunosurveillance and cytotoxic capacity [39].  

Beyond its role in locomotion, skeletal muscle is increasingly recognized 

as a key regulator of metabolic and immune processes, influencing glucose and 

lipid metabolism, immunomodulation, anti-inflammatory responses, and the 

inhibition of migratory mononuclear cells [40-42]. Exercise-induced myokines 

production has been linked to enhanced immune-mediated cytotoxicity, improved 

tumor infiltration by immune cells, and the promotion of muscle growth, 

differentiation, and bone mineral density [26, 43]. Key myokines such as IL-6, 

irisin, and SPARC have been shown to enhance immune-mediated cytotoxicity, 

inhibit tumor cell proliferation, and improve metabolic regulation [44]. Additionally, 

physical exercise has been shown to activate NK cells, with maximal exercise 

involving large muscle groups leading to sustained immune responses, not only 

during but also after repeated exercise bouts [45-47].  

Recent studies have explored the impact of physical activity on CLL 

patients, revealing that many treatment-naïve individuals are physically inactive 

and exhibit elevated inflammatory markers [48]. Given that regular physical 

activity is associated with reduced infection risk in the general population [49] and 

acts as a countermeasure against chronic systemic inflammation [50], it may hold 

therapeutic potential for mitigating the immunological dysfunction characteristics 

of CLL. 

 

QUALITY OF LIFE AND WELL-BEING IN CLL 
 

While current treatment approaches aim to address the complex needs of 

CLL patients, significant challenges remain – particularly regarding their quality 

of life (QoL) and physical functioning. The progressive decline in QoL highlights 

the need for interventions that promote physical activity and independence. 



	

	 27	

Fatigue is one of the most debilitating symptoms for CLL patients, affecting 

daily activities, motivation, and overall well-being [51]. While traditional cancer 

care often overlooks exercise as a fatigue management strategy, evidence 

suggests that both resistance and aerobic exercise can significantly reduce 

cancer-related fatigue [52, 53]. Importantly, structured exercise interventions that 

incorporate progressive resistance training may be more sustainable for CLL 

patients, given that aerobic training alone can sometimes exacerbate fatigue 

symptoms in hematological cancers [15]. 

Interestingly, research suggest that CLL patient may not accurately 

perceive declines in their physical function, as they tend to be more responsive 

to improvements than deterioration when completing QoL questionnaires [54]. 

Several longitudinal studies indicate that  CLL patients rate their physical 

functioning similarly to healthy individuals, despite having significantly lower 

objective fitness levels [55, 56].  

For instance, Artese et al. [30] found that CLL patients with an average 

body fat percentage of 31% and a VO2max of 26.7 ml/kg/min reported high self-

rated scores for Physical Well-Being (27/28) and Functional Well-Being  

(25.7/28). Similarly, in a study by Furzer et al. [33], patients with 34.6% body fat 

and a VO2max of 16.10 ml/kg/min reported a Functional Assessment in Chronic 

Therapy – General (FACT-G) score of 82/108. Additionally, a larger study 

including CLL patients by Courneya et al. [15] reported a Functional Assessment 

in Chronic Therapy - Anemia  (FACT-An) score of 147.1(188) in a group with an 

average body fat of 32.6% and a VO2max of 25.4 ml/kg/min. 

 

EVALUATION CONSIDERATIONS IN CLL 
 

The lack of standardized protocols for physical fitness evaluation in CLL 

research has led to inconclusive findings and weak evidence strength. While 

studies support intensive endurance exercise [37], resistance training [38] and 

High-Intensity Interval Training [39], methodological variability across studies 

limits the reliability and comparability of results. 

Cardiovascular assessment protocols vary widely, including differences in: 



	

	 28	

• Equipment (Treadmill or Recumbent Cycle ergometer) 

• Intensity markers (e.g., 90% Oxygen Volume (VO2) reserve, 90% Heart 

Rate (HR) reserve, 65% maximal short exercise capacity, HR maximal, 

VO2 peak) 

• Duration (ranging from 8-minute intervals to 45-minute continuous 

sessions) 

• Recovery periods (30-90 seconds active recovery vs. no recovery) 

 

Muscular assessment protocols also lack uniformity, differing in: 

• Resistance mode (machines, dumbbells, or bodyweight exercises) 

• Intensity (e.g., 70% 1-RM for maximal reps, 80% 1-RM for 6-8 reps, 65-

80% 1-RM) 

• Volume (ranging from 2 sets of 10 reps to 2-3 sets of 6-8 reps or 2 sets 

of 20 reps) 

• Recovery time (either described as ³90 seconds or unspecified) 

 

To improve reproducibility and accuracy, gold-standard assessment tools 

should be prioritized, including: 

• Isokinetic Dynamometers for muscular strength evaluation 

• Cardiopulmonary Exercise Test (CPET) with Electrocardiogram (ECG) 

for cardiac and pulmonary response 

• Dual-energy X-ray Absorptiometry (DEXA) for body composition 

analysis 

 

For strength-based training evaluation, continuous monitoring of volume 

and progression is crucial, with One-Repetition Maximum (1-RM) testing 

commonly used. However, some concerns have been raised. Wood et al. [57] 

cautioned that American College of Sports Medicine (ACSM) guidelines for older 

adults recommend moderate intensities, questioning the safety of 1-RM testing 

in untrained populations. Addicionally, they suggest that lifting above 80% of 1-

RM may increase the risk of adverse events (AE) in older individuals. However, 
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these claims rely on outdated ACSM recommendations and lack strong empirical 

backing, yet they continue to influence research negatively. 

To establish consistent and safe exercise guidelines for CLL patients, the 

implementation of the American College of Sports Medicine [24] Frequency, 

Intensity, Time, Type, Volume, Progression (FITT-VP) principle is essential, with 

further clarification required for its application in this population. 

 

OBJECTIVES AND HYPOTHESES 
 

Our aims in this thesis are to: 

 

1- Characterize the physical aptitude (cardiac and respiratory tests, 

strength tests, body composition) and physical activity patterns of CLL 

patients (using accelerometery). 

 

2- Identify the benefits of a strength-based resistance training on CLL 

patients: 

 

H1 – Strength training contributes to gains in muscular mass; 

H2 – Overall quality of life is increased, in comparison to control group; 

H3 – Physical activity patterns are increased during and after protocol 

intervention, with CLL patients becoming more active (before exercise 

protocol, using accelerometry, test 1 week of physical activity to compare 

at the end of study). 

 

3- Consolidate knowledge about exercise prescription in CLL patients, 

verifying feasibility of the strength-based protocol, and patients’ 

subjective effort perception. 
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CHAPTER 2 – EXPERIMENTAL WORK 
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EXPERIMENTAL WORK 
 

The ADRENALINE (rAndomiseD contRollEd cliNical triAL of exercIse as 

Intervention in chroNic lymphocytic leukEmia) is a blind randomized controlled 

trial (RCT).  

Patients who were recruited for the study had a confirmed diagnosis of 

chronic lymphocytic leukemia according to the International Workshop on CLL 

Guidelines [20]. Eligible participants were aged 45-80 years, had no history of 

prior CLL treatment, and were physically capable of walking on a treadmill, 

cycling on an ergometer, and using weight machines. Eligibility was further 

confirmed through initial assessments, including Cardiopulmonary Exercise Test 

for cardiac health and a dynamometer test for muscular function. Patients also 

provided written informed consent and committed to adhering to the exercise 

program. 

Exclusion criteria included prior immunochemotherapy or targeted 

therapies for CLL, ongoing participation in structured exercise program, disease 

progression warranting treatment initiation (per the International Workshop on 

CLL Guidelines), the presence of other primary malignancies, and significant 

comorbidities preventing exercise (e.g., severe cardiovascular, respiratory, renal, 

hepatic, neurological, or osteoarticular conditions). Individuals unable to adhere 

to the training protocol were also excluded. 

All patients underwent clinical assessment before completing health-

related quality-of-life questionnaires, fitness evaluations (including 

anthropometry and body composition), maximal strength testing using a 

dynamometer, and maximal exercise stress electrocardiogram with spirometry 

on a cycle ergometer. Daily physical activity was monitored using accelerometers 

for seven consecutive days, requiring a minimum of 10 hours of data collection 

per day.  

The study protocol was approved by the Ethics Committees of São João 

University Hospital Center and the Faculty of Sport at the University of Porto 

(references CE 431-19 and CEFADE 14_2024, respectively). The trial was 

registered at ClinicalTrials.gov (NCT06396611). 
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Figure 1 presents an overview of participants characteristic, variables and 

instruments used in each paper of this thesis. Detailed methodological 

procedures are available in the materials and methods section of each respective 

paper. 

 

	
 

Figure 1: Experimental work diagram.  
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EVALUATION PROTOCOLS 
 

At each time point, baseline evaluation (T0) and 16-week evaluation (T1), 

patients were evaluated: i) anthropometric, body composition measures and 

bone mineral density; ii) strength evaluation (dynamometry for lower limbs, 

handgrip for upper limbs for both patients groups, and one-repetition maximum 

for the whole body strength only in intervention group); iii) cardiac and respiratory 

evaluation CPET on a cycle ergometer with a stress electrocardiogram with 

spirometry; iv) objective assessment of physical activity with accelerometer.  

The CPET performed to assess cardiorespiratory fitness and potential 

cardiovascular and cardiorespiratory limitations follows international guidelines 

concerning standardization and interpretation strategies [58]. The CPET is 

performed on a cycle ergometer Lode Corival CPET (Lode, The Netherlands) 

under supervision of a sports physician. Throughout the test, the ECG, saturation 

and blood pressure are monitored, and heart rate and gas exchange variables 

are recorded continuously and averaged at 30 seconds intervals (COSMED 

Quark CPET, Rome, Italy). The protocol comprehends 2 minutes rest without 

movement for respiratory adaptation, followed by a 3-minute warmup unloaded 

phase with 60 revolutions per minute (RPM) and zero watts to adapt to the cycling 

movement and warm-up. After the warm-up, begins the incremental exercise 

phase, with each step incrementing 15 watts per minute until 85% heart rate is 

achieved or other standardized criteria for stopping [58]. After the incremental 

phase ends, the recovery phase initiates with 2 minutes of active cool down with 

unloaded pedaling followed by 3 minutes of passive cool down without movement 

[59]. The highest recorded oxygen uptake (VO2peak) was used as an indicator of 

cardiorespiratory fitness. VO2peak represents the highest oxygen consumption 

achieved during the test rather than a true maximal effort. This approach is 

commonly used when maximal exertion is not feasible, particularly in clinical 

populations. 

Upper extremity muscle strength was assessed using a grip strength 

dynamometer JAMAR PLUS (Sammons Preston, Chicago IL), calibrated 

according to standard protocols, and using 3 trials for each hand, with a 

contraction of 2-4 seconds, and with 30 seconds interval between attempts [60, 
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61]. For lower muscle strength it was used an Isokinetic Dynamometer BIODEX 

850-000 System 4 Pro (Biodex Medical Systems, USA) following the standard 

procedures recommended by standard protocols, measuring Extension/Flexion 

of the dominant knee, and using the protocol Concentric/Concentric with 60 deg/s 

speed to evaluate strength, with 5 repetitions warmup and 3 repetitions for 

maximal effort after 1-2 min rest between warmup and test [62]. To assess whole 

body strength it was used the ACSM 1-RM protocol [24] using the baseline 

exercises prescribed for the protocol intervention (Leg Press, Leg Curl, Leg 

Extension, Chest Press, Latissimus Front Row, Shoulder Press, Triceps 

Extension, and Biceps Curl). Due to inexperienced patients in physical activity, 

the indirect measurement of 1-RM was implemented after 3 weeks of adaptation 

to the intervention protocol permitting familiarization with exercise 

machines/equipment. From a clinical perspective, if prediction aims to provide 

safe 1-RM values for patients starting a resistance training program, the Epley 

prediction equation [1RM = (0.033 * number repetitions * weight lifted) + weight 

lifted] is one of the equations that evidenced the lowest average error and highest 

relative accuracy while expecting a higher percent of mean 1-RM for all exercises 

compared to direct protocol [57]. The load used in each exercise was calculated 

according to indirect 1-RM evaluation, measured after an adaptation period of 3 

weeks, and with subsequent evaluations every 5 weeks, while controlling for 

individual responses to exercise such as technique, breathing, rate of perceived 

effort, and volume of repetitions during progression. 

Data collection of height and body mass was determined by standard 

anthropometric methods (SECA 899 digital floor scale and SECA 217 

stadiometer). Body mass index was calculated from the ratio weight/height2 

(Kg/m2). Body composition and bone mineral density was collected using dual-

energy X-ray absorptiometry [DEXA scans (Horizon Wi, Hologic)], to quantify 

percent body fat, fat mass, trunk fat mass, skeletal muscle mass and bone 

mineral density (from whole body test) and hip bone mineral density (from non-

dominant hip side). 

Objectively assessed levels of PA were acquired using the GT9XLink 

accelerometer (Actigraph, USA), to collect data on the PA patterns of 
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participants, over a period of seven consecutive days, with a minimum of 4 

weekdays and 1 weekend day and 10 hours of daily assessment. Accelerometers 

were worn on the dominant side over the hip and aligned with the kneecap, and 

patients were instructed to use them all day long except during baths, water 

sports, potential hazard activities, or during sleep. A report sheet for the 

description of daily accelerometer usage was also provided [63].  

Clinical parameters were collected by clinicians during routine hematology 

consultation at the time of evaluations in T0 and T1. These evaluations comprised 

standardized clinical assessments, including exercise- and disease-related 

symptoms/complications, physical exams (for skin pallor, palpable cervical lymph 

nodes, and hepatomegaly), and clinical exams. Routine clinical analytical 

parameters included hemogram and blood chemistry (hepatic, renal, mineral and 

metabolic markers). The CLL staging index (RAI and BINET) [30, 31], and the 

Eastern Cooperative Oncology Group Performance Scale (ECOG) [32] were 

used, because in clinical practice of participating hospital, the genetic 

characterization of the disease (needed for the CLL International Prognostic 

Index (CLL-IPI)) is only asked when the disease criteria evolve to the treatment 

phase. 

At each time point, two self-reported questionnaires were implemented to 

assess clinical status, well-being and quality of life: the Functional Assessment 

of Chronic Illness Therapy-Fatigue (FACIT-F) and the European Organization for 

Research and Treatment of Cancer Quality of Life Questionnaires Core 30 

(EORTC QLQ-C30) with the Chronic Lymphocytic Leukemia Module (EORTC 

QLQ-CLL17).  

The FACIT-F [64] is a 27-item compilation of general questions divided 

into four primary Well-Being domains: Physical Well-Being, Social/Family Well-

Being, Emotional Well-Being, and Functional Well-Being, which is appropriate for 

use with cancer patients to assess fatigue. The FACT-General (FACT-G) score 

is determined by summing the totals from the four domains of physical, 

social/family, emotional, and functional well-being, and the FACIT-Fatigue 

(FACIT-F) score is determined by adding the FACT-G total to the fatigue subscale 
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score. The maximum score for the FACIT-F is 160, with higher scores indicating 

greater Well-Being for all domains. 

The EORTC QLQ-C30 comprises 30 items evaluating Health-Related 

Quality of Life with five functional scales (physical, role, cognitive, emotional, 

social), seven symptom scales (fatigue, nausea and vomiting, pain, dyspnea, 

insomnia, appetite loss, constipation and diarrhea), one item assessing perceived 

financial impact of disease and treatment, and two items to rate overall health 

and quality of life [65]. All the scales and single-item measures range in score 

from 0 to 100 with a high scale score representing a higher response level. Thus, 

a high score for a functional scale represents a high / healthy level of functioning, 

a high score for the global health status / QoL represents a high QoL, but a high 

score for a symptom scale / item represents a high level of symptomatology / 

problems. 

The EORTC QLQ-CLL17 supplement consists of 17 items, incorporating 

three multi-item scales to assess Symptom Burden, Physical Condition/Fatigue, 

and Worries/Fears about health and functioning with all multi-item scales range 

scoring from 0 to 100. A high score for all the multi-item scales represents a high 

level of symptomatology or problems [65]. 
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Abstract: Objective: The ADRENALINE pilot study examines the impact of physical activity on

health outcomes in Chronic Lymphocytic Leukemia (CLL) patients, focusing on disease

markers, functional capacity, immune parameters, and quality of life. Given limited

research on exercise in CLL, the present study evaluates baseline characteristics

related to body composition, cardiovascular fitness, daily activity patterns, and immune

profiles—an observational baseline assessment of treatment-naive CLL patients

enrolled in the ADRENALINE study, with assessments conducted from September

2023 to August 2024, before randomization.

Methods: Eleven patients (47–78 years) completed baseline evaluations, including

body composition, cardiovascular fitness, muscular strength testing, and immune

profiling. Quality of life was assessed using validated questionnaires (FACIT-F,

EORTC QLQ-30/CLL17), and daily activity levels were measured using accelerometry.

Correlation analyses explored relationships between physical activity, muscle strength,

lean mass, and physical aptitude.

Results: Participants exhibited suboptimal body composition and cardiovascular fitness

despite high self-reported physical function. Accelerometry revealed significant

sedentary behavior, particularly among females. Although overall activity levels were

below recommendations, moderate-to-vigorous physical activity correlated positively

with muscular strength and lean mass. Immune profiling identified variations in key

markers, warranting further investigation into their relationship with physical activity.

Conclusions: These findings highlight the need for tailored strategies to promote

physical activity and reduce sedentary time in CLL patients. The disconnect between

subjective and objective assessments supports integrating routine functional and

immune monitoring in survivorship care.

Trial Registration: ClinicalTrials.gov (NCT06396611).
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Abstract:

This pilot study explored the feasibility and potential benefits of a 16-
week strength-based resistance training program for individuals 
diagnosed with chronic lymphocytic leukemia who had not yet received 
treatment. Recognizing that patients with this condition often reduce their 
physical activity due to disease-related symptoms, the research aimed to 
assess whether structured exercise could improve physical fitness and 
immune function. A total of eleven participants were randomly assigned 
to either an exercise group or a non-exercising control group. The 
exercise group completed two weekly sessions consisting of a brief 
cycling warmup, approximately 45 minutes of full-body strength training 
using machines at moderate to high intensity, and a short cooldown. The 
study employed both quantitative methods and comparative analysis of 
outcomes related to muscle strength, aerobic capacity, body composition, 
and blood-based immune markers. The findings showed that those in the 
exercise group experienced notable improvements in muscle strength and 
certain indicators of immune function compared to the control group. 
There was also evidence of changes in body composition and aerobic 
capacity. Importantly, the program was well tolerated, with high 
adherence among participants, suggesting that such an intervention is 
not only practical but potentially beneficial for this patient population. 
Further investigation with a larger sample is recommended to validate 
and expand upon these preliminary results. Trial is registered at 
ClinicalTrials.gov.
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Response to Reviewers: Dear Editor,

We are pleased to submit our revised manuscript titled “Age Does Not Limit Gains: A

Pilot Study with Resistance Training Outcomes in Treatment-Naïve Chronic

Lymphocytic Leukemia” for consideration as a Research Letter in the Journal of

Geriatric Oncology.

In response to the editorial request, we have implemented the following substantive

changes:

1.Clarified the Rationale for the Age Range (45–80 years):

In the Introduction and Methods sections, we explicitly describe the rationale for

selecting an age range of 45–80 years. This range was chosen to represent the clinical

demographic of treatment-naïve CLL patients while ensuring both the safety and

feasibility of implementing a resistance training intervention. Given the median age at

CLL diagnosis (~70 years), our cohort reflects the population most likely to benefit from

early, non-pharmacologic interventions before treatment initiation.

2.Addressed Age-Related Differences in Outcomes:

To explore whether age influenced exercise responsiveness, we conducted two types

of analyses:

- Correlation analyses (Pearson’s r) between age and changes in key outcomes (fat

mass, strength, VO₂peak).

- Stratified analysis comparing participants <65 years vs. ≥65 years.

These findings are summarized in the Results section and interpreted in the

Discussion. No significant age-related differences were observed, suggesting that the

benefits of resistance training in this population are preserved across age groups,

including older adults.

3.Additional Enhancements:

- The manuscript was enriched with updated in-text references (APA style), integrating

up to 15 key studies to support our rationale, design, and interpretations.

- The content was refined for clarity, and statistical methods were explicitly aligned with

the study aims, emphasizing age stratification and feasibility metrics.

We believe these revisions strengthen the manuscript’s relevance to the mission of the

Journal of Geriatric Oncology by offering novel, practical insight into age-inclusive

exercise interventions for hematologic cancer populations. We respectfully submit this

Powered by Editorial Manager® and ProduXion Manager® from Aries Systems Corporation



	

	 144	



	

	 145	



	

	 146	



	

	 147	



	

	 148	



	

	 149	



	

	 150	



	

	 151	

	 	



	

	 152	

	
  



	

	 153	

CHAPTER 3 – OVERALL DISCUSSION 
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This dissertation addresses critical gaps in the literature regarding health 

and immunological responses to exercise in hematological malignancies, with a 

particular focus on treatment-naïve patients with Chronic Lymphocytic Leukemia 

(CLL). Although the individual studies within this thesis pursued distinct research 

questions using diverse methodologies, they shared a unifying objective: to 

investigate the effects of individualized exercise interventions - primarily strength-

based resistance training - on physical fitness, immunological function, and 

health-related quality of life (HRQoL). 

The thesis comprises a series of studies that collectively demonstrate the 

feasibility and therapeutic potential of tailored exercise programs for individuals 

with CLL. These investigations not only advance our understanding of the role of 

exercise in this patient population but also expose challenges related to 

conceptual frameworks, assessment standardization, and methodological 

heterogeneity within existing research. 

The central focus was on assessing the impact of resistance training on 

physical fitness, body composition, and disease-related hematological markers 

in treatment-naïve CLL patients. Special attention was given to the feasibility and 

efficacy of strength-based programs in mitigating fatigue, improving HRQoL, and 

enhancing functional capacity. Additionally, the research explored daily physical 

activity patterns and patients’ self-perceptions of their physical condition, offering 

a multidimensional perspective on exercise as a supportive care strategy. 

The rationale for this work stemmed from the observation that current 

public health recommendations - such as those by the World Health 

Organization, American College of Sports Medicine (ACSM), and American Heart 

Association - emphasize a combination of moderate-intensity aerobic activity 

(≥150 minutes/week) and muscle-strengthening exercises (≥2 days/week). 

However, awareness and adherence to these guidelines remain low. Notably, 

fewer than 10% of U.S. adults are aware of exercise guidelines, and only 3% 

correctly identify the aerobic component [66]. Awareness of strength training 

guidelines is even lower. Despite emerging evidence of a protective effect of pre-

diagnosis physical activity in cancer patients, the American Cancer Society 

continues to emphasize the need for further research [67]. 
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This gap in knowledge and adherence motivated the development of a 

structured strength-based resistance training protocol specifically tailored for 

individuals with CLL. The study began by acknowledging the lack of standardized 

exercise assessment protocols in CLL research, which has led to inconsistent 

findings and limited comparability across studies. Prior literature supports various 

training modalities - including aerobic training [15], high-intensity interval training 

[29], resistance training [68], and combined programs [34] - but methodological 

variability hampers evidence synthesis. 

Our systematic review identified substantial inconsistencies in 

cardiovascular and muscular assessment protocols. Cardiovascular testing 

varied in terms of modality (e.g., treadmill vs. cycle ergometer), intensity markers 

(e.g., 90% VO₂ reserve vs. 65% maximal short exercise capacity), and session 

duration. Similarly, resistance training protocols differed widely in intensity 

(ranging from 65% to 80% 1-RM), volume, rest periods, and equipment. To 

address these inconsistencies, we proposed the use of gold-standard 

assessments such as isokinetic dynamometry, cardiopulmonary exercise testing 

with ECG, and dual-energy X-ray absorptiometry. 

The studies comprised in this dissertation evidenciated that strength-

based resistance training - previously unexplored as a standalone intervention in 

CLL - has significant potential for improving physical function and preserving lean 

mass. The rationale for focusing on resistance training is grounded in prior 

evidence showing its benefits in other cancer populations, including improved 

mental health, increased self-esteem through goal-setting and physical 

empowerment [35, 36], and long-term behavioral changes that enhance 

adherence to physical activity [23]. 

Our randomized controlled trial was conducted among well-defined, 

treatment-naïve CLL patients, using standardized outcome measures and long-

term follow-up. The resistance training protocol was evidence-based and 

individualized. Importantly, the treatment-naïve phase - characterized by stable 

disease without the need for pharmacological intervention - offered a unique 

window to assess exercise impacts without confounding effects from treatment-
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induced catabolism. Insights from this phase may be transferable to other 

malignancies in the pre-treatment stage. 

Although cancer patients are not necessarily less active than the general 

population, they often fall short of recommended activity levels [69]. Using 

accelerometry, we objectively quantified daily physical activity and found that 

participants averaged only 19.6 minutes/day of moderate-to-vigorous physical 

activity (MVPA) - well below guidelines. No significant correlations were found 

between MVPA and disease markers, but blood parameters were largely within 

normative ranges, aside from lymphocyte and neutrophil levels. These findings 

emphasize the relevance of early exercise interventions in hematologic 

malignancies. 

Despite a small sample size and one exclusion due to a potential cardiac 

issue, all participants completed the intervention and HRQoL assessments at 

baseline, post-intervention, and six-month follow-up, with 8 participants retained. 

The program was safe and well-tolerated, with no adverse events beyond mild 

muscle soreness. Statistically significant improvements were observed in the 

resistance training group in functional well-being (FACIT-F, p = 0.03, d = -1.47), 

physical functioning (EORTC QLQ-C30, p = 0.01), and general quality of life 

(FACT-G, p = 0.02), with other domains showing clinically meaningful 

improvements [70, 71]). 

Compared to prior endurance-focused interventions (e.g., Persoon et al., 

2017), our strength-based approach yielded superior gains in fatigue reduction 

(+37.5 points vs. -3.6) and cognitive functioning, as well as a greater decrease in 

symptom burden. However, these benefits were not sustained at the six-month 

follow-up, echoing findings on the transient nature of HRQoL gains from 

resistance training in older adults [72]. Long-term maintenance remains a 

challenge, often impeded by motivation, access, and support [73]. 

Physiologically, the resistance training group achieved significant 

reductions in fat mass (–6.02%) and body mass (–1.52%), while the control group 

experienced increases, with large effect sizes (g = 1.573 and g = 2.48). Muscle 

strength gains ranged from 16% to 40%, consistent with previous post-treatment 

studies [33]. Improvements in VO₂peak (+33.3%), PetCO₂, and VE/VCO₂ - 



	

	 158	

despite the absence of aerobic training - suggest enhanced cardiorespiratory 

efficiency. Isokinetic testing revealed significant gains in agonist/antagonist knee 

strength ratio (g = 1.74), suggesting neuromuscular adaptation. 

Immunologically, resistance training resulted in increased neutrophil 

(+18.5%) and monocyte (+26.5%) counts, with stable white blood cell profiles, 

contrasting with a 51.6% WBC increase and neutrophil decline in controls. These 

changes align with literature indicating exercise-induced modulation of innate and 

adaptive immune responses, including enhanced NK cell activity and T-cell 

function [34, 74]. 

Regression analysis showed that group allocation - not age - was the 

strongest predictor of changes in fat and total body mass. While younger 

participants experienced greater strength gains, older adults also benefited 

substantially, reinforcing the applicability of resistance training across age groups 

[75]. 

Despite limitations - chiefly the small sample size and narrow 

generalizability to stable, untreated patients - this research supports resistance 

training as a feasible, impactful intervention to enhance physical function, body 

composition, and immune health in CLL. Future studies should explore larger, 

multicenter cohorts; compare training modalities; and investigate immunological 

mechanisms, including myokine and cytokine responses, to better understand 

long-term impacts on clinical outcomes such as frailty, infection risk, and time-to-

treatment initiation. 

 

Practice Implications and Recommendations 

 
 This dissertation supports the inclusion of structured exercise 

interventions in the supportive care of CLL patients. Specifically, we recommend: 

• Progressive resistance training: Begin at 50–60% 1-RM, increasing to 

70–80% as tolerated. 

• Frequency: Two to three sessions per week, incorporating multi-joint and 

functional exercises. 
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• Monitoring: Continuous clinical supervision to adapt protocols based on 

individual needs. 

• Complementary aerobic training: Moderate-intensity sessions (50–70% 

VO₂ max) to augment benefits. 

• Qualified supervision: Exercise physiologists and physiotherapists 

should guide and monitor programs to ensure adherence and safety. 

 

 Exercise should be integrated across various settings - from clinical 

facilities to community centers and home-based programs - ensuring accessibility 

and sustainability. Tailored protocols supervised by trained professionals are 

essential to maximize benefits and minimize risks. 
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CHAPTER 4 – CONCLUSIONS 
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In summary, the current dissertation adds to a scarce field of research in 

oncology, the effects of an isolated strength-based resistance training, employing 

“gold-standard” objective methods. Considering the overall findings that emerged 

from the original studies, we highlight the following conclusions: 

 

- This dissertation successfully met its primary objectives by 

characterizing the physical aptitude and habitual activity patterns of 

treatment-naïve CLL patients, demonstrating significant deficits in 

baseline cardiorespiratory fitness, muscular strength, and daily 

physical activity levels.  

 

- Through a structured strength-based resistance training intervention, 

we confirmed H1, as participants in the exercise group showed 

statistically significant improvements in muscular strength (e.g., 

+40.78% in leg press) and favorable changes in body composition, 

including reductions in total fat mass and body fat percentage while 

preserving lean mass.  

 

- H2 was also supported, with significant enhancements in overall 

health-related quality of life, particularly in functional well-being, 

physical functioning, and symptom reduction, as measured by 

validated instruments (FACIT-F, EORTC QLQ-C30, FACT-G).  

 

- Regarding H3, although the intervention was associated with positive 

trends in daily physical activity levels, including greater engagement in 

moderate-to-vigorous activity, these changes did not reach statistical 

significance. 

 

- Furthermore, the study confirmed the feasibility, safety, and adherence 

to the resistance training protocol, with a strength-based intervention, 

with no adverse events beyond minor muscle soreness and high 

retention rates, supporting its potential for clinical implementation. 
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Collectively, these findings reinforce the role of tailored resistance training 

as a feasible and effective non-pharmacological strategy to improve functional 

and psychosocial outcomes in early-stage CLL patients. They underscore the 

potential therapeutic relevance of exercise interventions within this clinical 

population and highlight their positive impact in a rehabilitative context. 

Nevertheless, given the limited sample size, future studies with larger cohorts 

and longitudinal designs are warranted to provide more robust evidence and to 

elucidate the long-term benefits and underlying mechanisms of these effects. 
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SUPPLEMENT 1 – EXAMPLE OF TRAINING PLAN FOR PATIENT 
	

 
  

Prof. Pedro Cunha (Página 1 de 1)

| / |
|  | | |
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|
|

| |
| |

FALSE FALSE

| |
| |
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| |
| |

FALSE FALSE

| |
| |

FALSE FALSE

| |
| |

FALSE FALSE

| |
| |

FALSE TRUE

Carga (Kg):

Observações: Observações:

Repetições: 12-10-8

Séries: 3

Repetições: 12-10-8
3

Carga (Kg): Repetições: 12-10-8

CARDIO Bicicleta Vertical

Velocidade: 0 Tempo (min.):

Observações Gerais:

Velocidade:

Incl./Nível: #VALUE! #REF!
10

ID nº:

Repetições:

0 Tempo (min.):

Observações: Observações:
Séries:

FC (bpm):0 12-10-8
3

Intensidade:

DN: Peso:

CARDIO

Observações: Observações:
Séries: 3 Intervalo (seg.): Séries: 3 Intervalo (seg.):

Repetições: 12-10-8 Carga (Kg):

Leg Curl QUADRICÍPEDES Leg Extension

Intervalo (seg.): 60-120
#REF! Repetições: 12-10-8 Carga (Kg):

Intervalo (seg.):

OMBROS

Observações: Observações:
Séries: 3

Incl./Nível: 0 FC (bpm):
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#REF!
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BICÍPETES Biceps Curl with Low Cable ABDOMINAIS Crunch com Peso
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Leg Press

Carga (Kg):

Plano de Treino - A

Plano nº: 1

Objetivo Cardiovascular:

Modo de Aplicação:
Intensidade:

Melhorar Capacidade Aeróbica

Lento / Lento (2/2)

Hipertrofia Personalizado
75 - 85 % 1RM

Nome:

Objetivo Muscular:
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SUPPLEMENT 2 – INFORMATION SHEET FOR PATIENT 
	

 
  

EFEITOS DO TREINO RESISTIDO E
DO TREINO INTERVALADO DE ALTA
INTENSIDADE NA COMPOSIÇÃO
CORPORAL, APTIDÃO FÍSICA E
QUALIDADE DE VIDA EM PACIENTES
COM LEUCEMIA LINFOCÍTICA
CRÓNICA

(FCT: 2021.07178.BD)
(COMISSÃO ÉTICA CHSJ: CE 431-19)

CONTACTOS:

PROTOCOLO DE AVALIAÇÃO E INTERVENÇÃO

Pedro Cunha (investigador)
pedrocunha@fade.up.pt
912 458 876

CRITÉRIOS DE INCLUSÃO BENEFÍCIOS NA PARTICIPAÇÃO

• Diagnóstico LLC confirmado;
• Idade entre os 45 e 75 anos;
• Motivação para aderir a programa

de atividade física orientada;

• Sem tratamento LLC prévio;
• Sem atividade física regular atual;
• Sem indicação para iniciar

tratamento LLC;
• Sem tumores primários ou

incapacidade para a prática de
atividade física (doença cardíaca,
ou estágio avançado de doença
respiratória, renal, hepática,
neurológica ou osteoarticular).

• Exames complementares gratuitos
• Eletrocardiograma com Prova

de VO2máx;
• Avaliação da Força Muscular;
• Avaliação da Composição

Corporal (DEXA);

• Avaliação e Caracterização da
Atividade Física;

• Criação de um Programa de
Atividade Física personalizado;

• Acompanhamento permanente
durante a intervenção;
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SUPPLEMENT 3 – INFORMED CONSENT 
 

 

          

Pedro Miguel Pinto Cunha (Investigador) 
R. Dr. Plácido da Costa 91, 4200-450 Porto, Portugal 

Email: pedrocunha@fade.up.pt  
Telefone: 912 458 876 

 
 

 

 
 

CONSENTIMENTO INFORMADO, LIVRE E ESCLARECIDO 
Considerando a “Declaração de Helsínquia”, da Associação Médica Mundial 

(Helsínquia 1964; Tóquio 1975; Veneza 1983; Hong Kong 1989; Somerset West 1996; Edimburgo 2000) 
 

Ensaio Clínico Randomizado Controlado de Exercício Físico como lntervenção  

na Leucemia Linfocítica Crónica (FCT: 2021.07178.BD) 

 

 

Eu, abaixo-assinado (nome completo do doente adulto ou do voluntário)  
___________________________________________________________________________________________  
___________________________________________________________________________________________ 
declaro não estar a participar em nenhum outro projeto de investigação neste momento. Recebi o texto de 
Informação ao Participante relativo ao procedimento que concordei em efetuar. Compreendi a explicação que me 
foi fornecida pelo investigador que assina este documento. Foi-me ainda dada oportunidade de fazer as perguntas 
que julguei necessárias, e de todas obtive resposta satisfatória. 
Tomei conhecimento de que, de acordo com as recomendações da Declaração de Helsínquia, a informação ou 
explicação que me foi prestada versou os objetivos, os métodos, os benefícios previstos, os riscos potenciais e o 
eventual desconforto. Além disso, foi-me afirmado que tenho o direito de recusar a todo o tempo a minha 
participação no estudo, bem como pedir a imediata eliminação de todos os meus dados recolhidos no âmbito do 
estudo, sem que isso possa ter como efeito qualquer prejuízo na assistência que me é prestada. 
Por isso, consinto de forma livre e esclarecida que me seja aplicado o método, o tratamento ou o inquérito proposto 
pelo investigador. 
 
 
Assinatura do doente ou voluntário:__________________________________________________________   

Data:___/___/_____ 

 

Nome do Médico responsável: ______________________________________________________________ 

Data:___/___/_____   Assinatura:  __________________________________________________________ 

 

Nome do Investigador responsável:      Pedro Miguel Pinto Cunha      

Data:___/___/_____   Assinatura:  __________________________________________________________ 

 

Nota: Fornecimento obrigatório de cópia ao participante 
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