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Physical  Activity continues to 

take on an increasingly 

important role in the prevention 

and treatment of multiple 

chronic diseases, health 

conditions, and their risk 

factors. (ACSM, 2014)
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Definition of Terms

Physical activity (PA) – any bodily movement 
produced by skeletal muscle contraction
resulting in substantial caloric requirements 
over resting expenditure

Exercise – type of PA that is planned, 
structured, repetitive and done to improve or 
maintain one or more components of physical 
fitness.
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• Physical fitness – a set of attributes individuals have 
that relates to their ability to perform physical activity

• Health-related eg cardiovascular endurance, muscle 
strength

• Skill-related eg agility, speed
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• Immune system : the organs and processes of the body 
that provide resistance to infection and toxins. Organs 
include the thymus, bone marrow, and lymph nodes. 
(Oxford Dictionary)

• The main parts of the immune system are: white blood 
cells, antibodies, the complement system, the lymphatic 
system, the spleen, the thymus, and the bone marrow.
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Benefits of PA/Exercise

• There is growing evidence to support the inverse 
relationship between physical activity and/or exercise 
and premature mortality, cardiovascular disease, 
hypertension, stroke, osteoporosis, type 2 diabetes 
mellitus, metabolic syndrome, obesity, colon cancer, 
breast cancer, anxiety, depression, functional health, 
falls, cognitive function, etc

• Moreso, there is a dose-response relationship
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• A study by Dos Santos et al published in 2019 in 
Nutrition & Metabolism support the hypothesis that 
altering function of tumor non-infiltrated lymphocytes via 
exercise-related mechanisms can slow melanoma 
progression

• Incorporation of a regular practice of moderate-intensity 
exercises can be a potential strategy for current 
therapeutic regimens in treating advanced melanoma.
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Acute exercise stimulates the 
interchange of innate immune 
system cells and components 
between lymphoid tissues and 
the blood compartment. 

Although transient, a summation 
effect occurs over time, with 
improved immunosurveillance
against pathogens and cancer 
cells and decreased systemic 
inflammation.

Courtesy Nieman et al, 2019
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Risks of PA/Exercise

• In healthy individuals, there is little or no risk of exercise 

• However, for individuals with deranged immune system, there 
may be complications Eg there is an acute and transient risk of 
sudden cardiac death or myocardial infarction during vigorous 
intensity exercise

• Therefore emphasis should be laid on the screening process 
before exercise

• The ACSM and AHA state that physicians should not 
overestimate the risk of exercise because the benefits of 
habitual exercise substantially outweigh the risks.
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• Health care professionals should therefore be aware of the 
pathological conditions associated with exercise-related events 
in order to evaluate and guide physically active children and 
adults.
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Pre-participation health screening

• The essence is to minimize exposing physically unfit individuals 
to the documented risk of exercise including sudden cardiac 
death

• Tools used include but not limited to:

• Physical activity readiness questionnaire

• The modified AHA/ACSM Health/Fitness Facility 
Preparticipation Screening Questionnaire

• Medical evaluation including a physical examination and stress 
test by a qualified health care provider

• Any concern is encouraged to be discussed with the medical 
team
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Exercise Testing

• Exercise testing  forms a preparticipation health 
screening. 

• Information gathered will be used to develope a safe 
and effective exercise treatment plan

• Patients should be stratified to identify those requiring 
medical attention during testing
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Benefits of exercise testing

• The results obtained from the exercise test may assist 
in disease diagnosis, in evaluating the effect of 
medication,  evaluating what type of physical activity to 
prescribe
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Exercise testing for people with 
deranged immune system
• Consider the following:

• Fasting serum total cholesterol, LDL cholesterol, HDL 
cholesterol, triglycerides

• Fasting plasma glucose (esp 45 yrs and above, overweight, etc)

• Cardiovascular laboratory tests

• Chest radiograph if heart failure is suspected

• Comprehensive blood chemistry panel and complete blood 
count 

• Pulmonary function tests

• Oxymetry
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Contraindications to exercise testing

• Acute cardiac event

• Unstable angina

• Acute systemic infection accompanied by ever, body aches 
or swollen lymph glands

• Neuromotor, musculoskeletal or rheumatoid disorders that 
are exacerbated by exercise

• Suspected or known aneurysm

• Mental or physical impairment that affects  exercising

• Etc 
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Principles of Exercise Prescription

• Frequency 

• Intensity 

• Type

• Timing

• Volume

• Progression

• Precaution
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Recommended Exercise

• Adults and Older Adults 

• 30 to 60 minutes per day of moderate to vigorous 
intensity physical activity 

• 5 or more days of the week
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• For a number of benefits, such as lower risk for all-
cause mortality, coronary heart disease, stroke, 
hypertension, and type 2 diabetes in adults and older 
adults, lower risk is consistently observed at 2.5 hours 
per week 

• Equivalent to 30 minutes per day, 5 days per week of 
moderate to vigorous intensity activity. 
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• The amount of moderate to vigorous intensity activity 
most consistently associated with significantly lower 
rates of colon and breast cancer and the prevention of 
unhealthy weight gain or significant weight loss by 
physical activity alone is in the range of 3 to 5 hours per 
week. 

21



• It is possible to combine aerobic activities of different 
types and intensities into a single measure of amount of 
activity. 

• For many studies, the amount of moderate and vigorous 
intensity activity associated with significantly lower rates 
of disease or improvements in biomarkers and fitness is 
in the range of 500 to 1,000 (metabolic equialents) 
MET-minutes per week. 
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• An adult can achieve a target of 500 MET-minutes per 
week by walking at about 3.0 miles per hour for 
approximately 150 minutes per week (7.5 miles), 
walking faster at 4.0 miles per hour for 100 minutes (6.6 
miles), or jogging or running at 6 miles per hour for 
about 50 minutes per week (5.0 miles). 

• To achieve 1,000 MET-minutes per week, these 
amounts of activity would need to be doubled.
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• Review of  some literature
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Exercise induced immune response

• Natural killer (NK) cells are the most responsive 
immune cells to exercise, displaying an acute 
mobilization to the circulation during physical exertion. 
Recently, exercise-dependent mobilization of NK cells 
was found to play a central role in exercise-mediated 
protection against cancer

• Idorn M, Hojman P. Exercise-dependent regulation of 
NK cells in Cancer protection. Trends Mol Med. 
2016;22:565–577
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• Nijs J, Nees A, Paul L, De Kooning M, Ickmans K, Meeus M, 
Van Oosterwijck J

• Altered immune response to exercise in patients with 
chronic fatigue syndrome/myalgic encephalomyelitis: a 
systematic literature review.

• Exerc Immunol Rev. 2014;20:94-116.
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• The objective of the present study was to systematically review 
the scientific literature addressing exercise-induced 
immunological changes in CFS patients compared to healthy 
control subjects. 

• A systematic literature search was conducted in the PubMed
and Web of science databases using different keyword 
combinations. 

• 23 case control studies that examined whether CFS patients, 
compared to healthy sedentary controls, have a different 
immune response to exercise were reviewed
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• Compared to the normal response of the immune system to 
exercise as seen in healthy subjects, patients with CFS have a 
more pronounced response in the complement system, 
oxidative stress system (i.e. enhanced oxidative stress 
combined with a delayed and reduced anti-oxidant response), 
and an alteration in the immune cells' gene expression profile 
(increases in post-exercise interleukin-10 and toll-like receptor 4 
gene expression),

• Not in circulating pro- or anti-inflammatory cytokines.
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• Many of these immune changes relate to post-exertional
malaise in CFS, a major characteristic of the illness.

• The literature review provides level B evidence for an altered 
immune response to exercise in patients with CFS.
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• Both immune system alterations and pain modulation 
dysfunctions have been shown in myalgic
encephalomyelitis/chronic fatigue syndrome (ME/CFS) following 
exercise. 

• However, no studies tried to explore whether these two 
phenomena are linked and can explain exercise-induced 
symptoms worsening in people with ME/CFS. 
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• They hypothesized that exercise-induced changes in 
descending pain modulation is associated to changes in 
immune system functions. 

• They  used complement system product C4a and elastase
activity as indicators of immune system activity
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• The immune system of patients with CF S respond differently to 
exercise as compared to healthy sedentary controls.

• Based on the available research data, the hypothesis that CFS 
patients show a more pronounced immune response to 
exercise as compared to healthy sedentary controls can be 
confirmed. 

• The review provides evidence for an altered immune response 
to exercise in patients with CFS. 
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• Campbell, J. P., & Turner, J. E. (2018).

• Epidemiological evidence indicates that regular physical activity 
and/or frequent structured exercise reduces the incidence of 
many chronic diseases in older age, including communicable 
diseases such as viral and bacterial infections, as well as non-
communicable diseases such as cancer and chronic 
inflammatory disorders.

• They emphasize that it is a misconception to label any form of 
acute exercise as immunosuppressive, and, instead, exercise 
most likely improves immune competency across the lifespan.
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• The behavior of almost all immune cell populations in the 
bloodstream is altered in some way during and after exercise. 

• However, for decades, it has been widely accepted that these 
changes result in a temporary decline in immune competency in 
the hours following exercise.

• They demonstrate that rather than suppressing immunity, 
contemporary evidence shows that an acute bout of exercise 
improves immune surveillance, for example leading to 
enhanced antibacterial and antiviral immunity.
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• Findings from these early studies led to three principles of 
exercise immunology being formed, which have, until now, 
generally been unchallenged in the literature: 

• (i) infection risk is increased after an acute bout of prolonged 
and vigorous aerobic exercise; 

• (ii) acute bouts of vigorous exercise can lead to a temporary 
reduction to salivary IgA levels culminating in a higher risk of 
opportunistic infections; 

• (iii) transient decreases in the number of peripheral blood 
immune cells, which occurs in the hours following vigorous 
exercise, represents a period of immune suppression.
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• Contrary to the aforementioned reports that exercise heightens 
infection incidence, it is often overlooked that other studies 
indicate that exercise participation may in fact reduce the 
incidence of infections. 

• For example, a recent prospective cohort study of 1,509 
Swedish men and women aged 20–60 years found that higher 
physical activity levels were associated with a lower incidence 
of self-reported URTIs

• Fondell E, Lagerros YT, Sundberg CJ, Lekander M, Balter O, 
Rothman KJ, et al. Physical activity, stress, and self-reported 
upper respiratory tract infection. Med Sci Sports Exerc (2011)
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Protocols for special populations

• 30 – 60 mins of moderate – vigorous exercise, 5 
days per week
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Rheumatoid Disease

• Arthritis and Rheumatic disease

• High intensity exercise is contraindicated when there is acute 
inflammation

• Modify the type of exercise eg replace treadmill walking with 
cycle ergometer

• Monitor pain levels during exercise

• Identify a program that minimizes pain
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Cancer

• Cancer and its therapies potentially affect the health related 
components of physical fitness 

• Understand how this has affected the individual

• Intensity of 40% -60% of HRR, rate of perceived exertion at 12-
13 on a 6-20 scale for starters

• Paced exercises in shorter bouts is preferred to a single bout

• It could be cancer-site specific

• Beware of co-morbidities including cancer related fatigue and 
neuropathies
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• Cachexia is prevalent and may be present in advanced 
cancer and may lower exercise capacity

• Watch out for when a patient is in an immune 
suppressed state (BMT, chemo, radiotherapy). Avoid 
public gyms then

• Individuals with bone metastasis require modifications 
to avoid fracture

• Greater supervision is required

• Patients with adult HSCT should exercise daily but with 
lighter intensity and progression
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• Avoid over training – remember immune response to 
vigorous exercise

• Resistance training might be more important than 
aerobic exercise in BMT patients

• Consider stationary bike over weight bearing exercise

• For breast cancer, watch out for shoulder and arm 
dysfunction and lymphoedema

• If a break is taken, lower the resistance level by 2 
weeks (ACSM, 2014)
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• For colon cancer, start with low resistance to avoid 
herniation at the stoma

• Stop if there is ostomy related systemic infection

• Stop if there are changes in swellings or inflammation of 
the abdomen in gynaecologic cancers

• Multiple myeloma patients should be treated as if they 
are osteoporotic

• Well-fitted compression garments should be worn 
during exercise for women with lymphoedema
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HIV/AIDS

• Intensity of 40% -60% of HRR, rate of perceived 
exertion at 12-13 on a 6-20 scale for starters

• 3-5 days  aerobic and 2-3 days or resistance 
training at 60% 1-RM

• Exercise testing should be postponed if there is 
acute infections
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• Infection control measures should be in place

• Increased prevalence of cardiovascular 
impairments  especially cardiac dysfunction 
requires monitoring of BP and ECG

• Beware of peripheral neuropathies and adjust 
exercise type and intensity.
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• No clinical study has demonstrated an 
immunosuppressive effect of exercise in this 
population but the constant changing health 
status in this population requires close monitoring

• Online resource – Centers for Disease Control 
and 
Prevention  

• http//www.cdc.gov/hiv/
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Conclusion

• The benefits of exercise or people with 
compromised immune system far outweighs the 
risk

• However caution should be taken when 
prescribing exercise for certain categories of 
patients
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Recommendation

• Exercise should be incorporated into every day 
management o patients with compromised 
immune system

• Further studies should be carried out to better 
understand the dynamics of the influence of 
exercise on the compromised immune system 
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Thank you ! 

Questions? 
Email: nnennachigbo@rocketmail.com 
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