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Learning Objectives

« Recognize the importance of the micro- and macro-nutrients in
the management of COPD and its impact on the disease outcome
and quality of life.

- Define_ macronutrients (carbohydrates, proteins, and fats% _
and micronutrients (vitamins and minerals), and explain their
dliﬂné’(c)lrj%les in maintaining health and supporflng individuals
Wi .

« Evaluate the importance of micronutrients in immune function

antioxidant defenses, and other critical processes that impact the
health of individuals with COPD.

« Identify common nutritional deficiencies in COPD patients,
including vitamin D, vitamin C, and certain minerals, and
understand their implications.



Introduction

* COPD definition & prevalence.

* A global public health challenge that can be prevented and treated, COPD
is the 4th leading cause of death, estimated to become the 3rd. According
to Global Initiative for Chronic Obstructive Lung Disease GOLD 2023,
“COPD is a common, preventable and treatable disease that is
characterized by persistent respiratory symptoms and airflow limitation
that is due to airway and/or alveolar abnormalities usually caused bK
significant exposure to noxious particles or gases and influenced by host
factors including abnormal lung development”

* https://goldcopd.org/2023-gold-report-2/



https://goldcopd.org/2023-gold-report-2/

Introduction (cont.)

* Body mass index BMI (weight per square height) is not the only
criteria which defines nutritional status, moreover other

measurements, like bioimpedance will describe better the muscle
mass, lean mass and adipose tissue.

* In COPD, the challenge will be to preserve, muscle mass, in order to
support lung function.
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Introduction (cont.)

* Malnutrition is represented in COPD with a prevalence of 30—-60%.

Daily energetic expense with respiratory effort is 36—72 kcal/day,
normally, but this value may increase by 10 times in COPD.
Malnutrition is produced by increased basal metabolic rate, low
nutritional intake, or both.



Introduction (cont.)

* Criteria for the Diagnosis of Malnutrition: a consensus report from
the Global Clinical Nutrition Community.

* There are described 3 phenotypic criteria: low BMI, decrease intake
or assimilation of food, unintentional weight loss;

* & 2 etiologic criteria: disease severity, inflammation and muscle
mass decrease.

* For diagnosis, one etiologic and one phenotypic criteria will be
mandatory!!!

https://pubmed.ncbi.nlm.nih.gov/30181091/



https://pubmed.ncbi.nlm.nih.gov/30181091/
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Introduction (cont.)

* The role of macronutrients (carbohydrates, proteins, and fats) and
micronutrients (vitamins and minerals) in Chronic Obstructive
Pulmonary Disease (COPD) is critical for maintaining overall health,
managing symptoms, and improving outcomes.



MACRONUTRIENTS



https://www.godigit.com/health-insurance/food-guides/top-macronutrients-rich-food-items

|. The role of macronutrients in COPD

* Proteins: Proteins play a crucial role in the management of Chronic
Obstructive Pulmonary Disease (COPD) as they contribute to various
aspects of health and well-being.

* 1. Muscle Preservation and Strength:

* Role: COPD patients often experience muscle wasting and weakness,
a condition known as cachexia. Proteins are essential for maintaining

and repairing muscle tissue.

* Importance: Adequate protein intake helps preserve muscle mass,
strength, and functionality. This is particularly important for COPD
patients who may experience respiratory muscle fatigue and
weakness.



* 2. Immune System Support:

* Role: Proteins are essential for the production of antibodies and
other immune system components.

* Importance: COPD patients are more susceptible to respiratory
infections. A well-functioning immune system, supported by
adequate protein intake, can help prevent and manage infections.

* 3. Energy Metabolism:

* Role: Proteins contribute to energy production, especially when
carbohydrates and fats are insufficient.

* Importance: COPD patients may experience increased energy
expenditure due to the effort required for breathing and other
respiratory challenges. Adequate protein intake can help meet energy
needs.



* 4. Respiratory Muscle Function:

* Role: Proteins are essential for the repair and maintenance of
respiratory muscles.

* Importance: Respiratory muscle weakness is common in COPD.
Adequate protein intake supports the health of these muscles,
contributing to better breathing function.

e 5. Nutritional Status:

* Role: Protein intake is a key factor in assessing the nutritional status
of COPD patients.

* Importance: Malnutrition is a concern in COPD, and protein
deficiency can contribute to weight loss and muscle wasting.
Monitoring and addressing protein intake are crucial for maintaining
overall nutritional health.



Protein Dietary Sources

1.Meat:
1. Chicken: Skinless, boneless chicken breasts or thighs are lean sources of protein.

2. Turkey: Lean ground turkey or turkey breast is a good source of protein.
3. Beef: Lean cuts such as sirloin, tenderloin, or lean ground beef provide protein.

2.Fish:
1. Salmon: A fatty fish that is rich in omega-3 fatty acids and protein.
2. Tuna: Canned tuna, especially in water, is a convenient and protein-rich option.
3. Cod: A lean white fish that provides a good protein source.

3.Seafood:

1. Shrimp: Low in fat and high in protein, shrimp is a good seafood option.
2. Crab: Crab meat is a lean source of protein.

4.Eggs and Dairy:
1. Eggs: A complete protein source, providing all essential amino acids.

2. Greek Yogurt: Higher in protein compared to regular yogurt, Greek yogurt is a good
dairy source.

3. Cottage Cheese: Another dairy option rich in protein.

https://pubmed.ncbi.nim.nih.qov/31394788/



https://pubmed.ncbi.nlm.nih.gov/31394788/

Protein Dietary Sources (cont.)

1. Plant-Based Proteins:
1. Legumes: Beans, lentils, and chickpeas are excellent plant-based protein sources.
2. Tofu: Made from soybeans, tofu is a versatile protein source for vegetarians and vegans.
3. Tempeh: Fermented soy product with a nutty flavor and high protein content.

2.Nuts and Seeds:
1. Almonds: Almonds are a good source of protein and healthy fats.
2. Peanuts: Peanut butter or whole peanuts provide protein.
3. Chia Seeds: These tiny seeds are rich in protein and omega-3 fatty acids.

3. Dairy Alternatives:
1. Plant-Based Milk: Soy milk, almond milk, or oat milk fortified with protein can be good alternatives.
2. Plant-Based Yogurt: Made from sources like almond, soy, or coconut, these yogurts can be protein-rich.

4.Quinoa:
1. Agrain that is a complete protein source, providing all essential amino acids.

5. Protein Supplements:

1. Whey Protein: Derived from milk, whey protein is a popular supplement for athletes and those looking to
Increase protein intake.

2. Plant-Based Protein Powder: Pea protein, hemp protein, or brown rice protein are plant-based alternatives.

https://pubmed.ncbi.nim.nih.qgov/31394788/



https://pubmed.ncbi.nlm.nih.gov/31394788/

The Role of Carbohydrates in Chronic

Obstructive Pulmonary Disease
(COPD)

* The nutritional management of COPD patients is critical, and
among the macronutrients, carbohydrates play a pivotal role in

supporting energy metabolism, respiratory muscle function, and
overall health.



The Role of Fats in Chronic Obstructive
Pulmonary Disease (COPD)

1. Lipids as a Source of Energy

Dietary fats are a concentrated source of energy, providing 9 calories
per gram.

In COPD, where energy expenditure may be elevated due to increased
respiratory effort, fats play a crucial role in meeting heightened energy
needs.

Investigations into the impact of lipid intake on energy balance in COPD
patients, considering disease severity and physical activity levels.

https://pubmed.ncbi.nlm.nih.gov/30513804/



https://pubmed.ncbi.nlm.nih.gov/30513804/

3. Preservation of Muscle Mass

« COPD Is often associated with muscle wasting, contributing to
decreased functional capacity. Dietary fats, particularly essential
fatty acids, are implicated in preserving muscle mass through
their role In protein synthesis.

 Fatty acids, particularly omega-3 and omega-6 polyunsaturated fatty
acids (PUFAs), have been studied for their potential therapeutic
effects in COPD management.



Omega-3 Polyunsaturated Fatty Acids (PUFAS)

e Sources: Found In fatty fish (such as salmon, mackerel, and
tuna), flaxseeds, chia seeds, walnuts, and algae oll.

* Therapeutic Potential:

« Anti-inflammatory Effects: Omega-3 PUFAs, specifically
eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA), have
anti-inflammatory properties. In COPD, inflammation plays a significant

role in disease progression, and omega-3 PUFAs may help modulate
this inflammatory response.

 Immunomodulation: Omega-3 PUFAs may influence immune system

function, potentially reducing the excessive immune response seen in
COPD.

* Mucus Clearance: Some studies suggest that omega-3 PUFAs can
Improve mucus clearance, which is important in COPD patients with
Increased mucus production.

- Exercise Tolerance: Omega-3 PUFAs might enhance exercise
tolerance, an essential aspect of COPD management.



Omega-6 Polyunsaturated Fatty Acids (PUFAS)
« Sources: Commonly found in vegetable olls (like soybean,
corn, and sunflower oll), nuts, and seeds.

« Balancing Omega-3 to Omega-6 Ratio:

* While omega-6 PUFAs are essential for health, maintaining a balanced
ratio of omega-3 to omega-6 is crucial. The Western diet often leads to
an imbalance, with an excess of omega-6 fatty acids, which may
contribute to inflammation.

 The goal is to increase omega-3 intake while moderating omega-6
consumption to achieve a more favorable ratio.



Balancing the Omega-3 to Omega-6 Ratio:

 Dietary Interventions: Dietary strategies involving increased
consumption of omega-3-rich foods and/or supplements, along
with a reduction in omega-6-rich foods, may be considered.

« Supplementation: Omega-3 supplements, particularly fish oll
capsules, are commonly used to boost omega-3 levels.



Il. The role of micronutrients in COPD

 These micronutrients contribute to various physiological processes
that are essential for overall health and may have specific
Implications for individuals with COPD.

https://pubmed.ncbi.nlm.nih.gov/37375645/



https://pubmed.ncbi.nlm.nih.gov/37375645/

Vitamin D Role in COPD

1. Immune Function

* Role: Vitamin D Is known to modulate immune responses. It

has anti-inflammatory effects and helps regulate the immune
system's response to infections.

* Importance in COPD: Individuals with COPD often have
Increased susceptibility to respiratory infections. Adequate
vitamin D levels may contribute to a more robust immune
response, reducing the risk of exacerbations.

https://pubmed.ncbi.nim.nih.qov/36999853/



https://pubmed.ncbi.nlm.nih.gov/36999853/

Vitamin D Role in COPD

2. Respiratory Muscle Function

* Role: Vitamin D receptors are present in skeletal muscles,

Including respiratory muscles. Vitamin D Is involved in muscle
function and strength.

e Importance in COPD: Respiratory muscle weakness is
common in COPD. Adequate vitamin D levels may help

maintain the strength of respiratory muscles, potentially
Improving breathing function.



Vitamin D Role in COPD

3. Anti-Inflammatory Effects

* Role: Vitamin D has anti-inflammatory properties and can
modulate the inflammatory response in the lungs.

* Importance in COPD: Chronic inflammation is a hallmark of
COPD. Vitamin D may play a role in reducing inflammation in

the airways, potentially alleviating symptoms and improving
lung function.



Vitamin D Role in COPD

3. Bone Health

* Role: Vitamin D is crucial for calcium absorption and bone
health. Individuals with COPD, especially those on long-term

corticosteroid therapy, are at an increased risk of osteoporosis
and fractures.

* Importance in COPD: Ensuring adequate vitamin D levels is
essential for maintaining bone density and preventing
osteoporosis, which is a common comorbidity in COPD.

https://pubmed.nchi.nlm.nih.qov/21418564/



https://pubmed.ncbi.nlm.nih.gov/21418564/

Vitamin D Role in COPD

4. Disease Progression and Exacerbation Risk

* Role: Vitamin D deficiency has been associated with disease
orogression and increased exacerbation risk in COPD.

* Importance in COPD: Monitoring and maintaining optimal
vitamin D levels may have implications for slowing disease

progression and reducing the frequency and severity of
exacerbations.




Vitamin D Role in COPD

5. Lung Function Improvement

* Role: Some studies suggest that adequate vitamin D levels are
associated with improved lung function.

* Importance in COPD: Optimizing vitamin D status may
contribute to better lung function, potentially enhancing
respiratory efficiency in individuals with COPD.



Vitamin C Role in COPD

1. Antioxidant Defense

* Role: Vitamin C Is a potent antioxidant that helps neutralize free

radicals, which are molecules that can cause oxidative stress
and damage cells.

* Importance in COPD: Oxidative stress Is implicated in the
pathogenesis of COPD. Vitamin C contributes to the antioxidant

defense system, potentially mitigating oxidative damage in the
ungs.

https://pubmed.nchi.nlm.nih.qov/36118282/



https://pubmed.ncbi.nlm.nih.gov/36118282/

Vitamin C Role in COPD

« 2. Collagen Synthesis and Tissue Repair

* Role: Vitamin C Is essential for collagen synthesis, a crucial

component for maintaining the integrity of connective tissues
and promoting wound healing.

* Importance in COPD: In COPD, structural changes in lung
tissues and compromised lung function may benefit from

adequate vitamin C to support collagen formation and tissue
repair.



Vitamin C Role in COPD

* 3. Immune System Support

* Role: Vitamin C plays a role in supporting the immune system

oy enhancing the function of iImmune cells and promoting the
production of antibodies.

* Importance in COPD: Individuals with COPD are more
susceptible to respiratory infections. Vitamin C may contribute

to Immune resilience, potentially reducing the frequency and
severity of infections.




Vitamin C Role in COPD

* 4. Anti-Inflammatory Effects

* Role: Vitamin C exhibits anti-inflammatory properties,
modulating the release of inflammatory mediators.

* Importance in COPD: Chronic inflammation is a hallmark of
COPD. Vitamin C's anti-inflammatory effects may help mitigate
iInflammation in the airways, contributing to improved lung
function and symptom management.



Vitamin C Role in COPD

« 5. Corticosteroid-Sparing Effects

* Role: Vitamin C has been investigated for its potential

corticosteroid-sparing effects, suggesting it may enhance the
anti-inflammatory actions of corticosteroids.

* Importance in COPD: This could be particularly relevant for
COPD patients using corticosteroid therapy, potentially allowing
for lower steroid doses and minimizing associated side effects.



Vitamin A Role in COPD

* 1. Mucosal Integrity

* Role: Vitamin A is crucial for maintaining the integrity of mucous
membranes, including those in the respiratory tract.

* Importance in COPD: In COPD, where chronic inflammation
and structural changes in the airways occur, preserving
mucosal integrity Is vital. Adequate vitamin A levels may
contribute to a healthier respiratory epithelium.



Vitamin A Role in COPD

e 2. Immune Function

* Role: Vitamin A plays a role in supporting immune function,
particularly in the production and function of white blood cells.

* Importance in COPD: Individuals with COPD are more
susceptible to respiratory infections. Vitamin A may enhance the

Immune response, potentially reducing the risk of infections and
exacerbations.




Vitamin A Role in COPD

« 3. Anti-Inflammatory Effects

* Role: Vitamin A has anti-inflammatory properties and can
modulate the iImmune response.

* Importance in COPD: Chronic inflammation is a hallmark of
COPD, contributing to disease progression. Vitamin A's anti-

Inflammatory effects may help mitigate inflammation in the
alrways.



Vitamin A Role in COPD

« 4. Respiratory Epithelium Repair

 Role: Vitamin A Is involved In cell differentiation and tissue

repair, supporting the regeneration of damaged respiratory
epithelium.

* Importance in COPD: In COPD, structural changes and
damage to the respiratory epithelium are common. Adequate

vitamin A levels may contribute to the repair and maintenance of
lung tissues.



Vitamin A Role in COPD

* 5. Antioxidant Activity

* Role: Vitamin A, particularly in the form of beta-carotene, has
antioxidant properties that help neutralize free radicals.

* Importance in COPD: Oxidative stress Is implicated in COPD
pathogenesis. Vitamin A's antioxidant activity may help
counteract oxidative damage in the lungs.



Calcium Role in COPD

1. Bone Health

* Role: Calcium is a vital mineral for bone health, providing
structural support to bones and teeth.

* Importance in COPD: Individuals with COPD are at an
Increased risk of osteoporosis, especially those on long-term
corticosteroid therapy. Ensuring an adequate intake of calcium
IS essential to maintain bone density and prevent fractures.



Calcium Role in COPD

e 2. Muscle Function

* Role: Calcium is essential for muscle contraction, including
respiratory muscles.

e Importance in COPD: Respiratory muscle weakness is
common in COPD, and maintaining optimal calcium levels may
contribute to the strength and function of these muscles,
supporting respiratory efficiency.



Calcium Role in COPD

3. Cardiovascular Health

Role: Calcium is involved in blood clotting and the regulation of
pnlood pressure.

mportance in COPD: Cardiovascular comorbidities are
orevalent in COPD. Adequate calcium levels may contribute to
overall cardiovascular health, which is crucial for individuals

with COPD.




Calcium Role in COPD

4. Medication Interaction

* Role: Some medications used in COPD management, such as
Inhaled corticosteroids, may affect calcium metabolism and
Increase the risk of osteoporosis.

* Importance in COPD: Monitoring calcium levels is essential for
iIndividuals on medications that may impact calcium absorption
or utilization. Dietary or supplemental calcium may be
recommended to counteract potential deficiencies.




Calcium Role in COPD

e 5. Mineral Homeostasis

* Role: Calcium is involved in maintaining mineral homeostasis in
the body, influencing the balance of other minerals like
magnesium and phosphorus.

* Importance in COPD: Maintaining a proper balance of
minerals Is essential for overall health, and calcium plays a role

In this equilibrium.



Magnesium Role in COPD

1. Bronchodilation

* Role: Magnesium acts as a natural bronchodilator by relaxing
smooth muscles in the airways.

* Importance in COPD: Bronchoconstriction Is a common
feature in COPD. Magnesium supplementation or dietary intake
may help dilate the airways, improving airflow and reducing
symptoms such as shortness of breath.

o https://pubmed.ncbi.nim.nih.qgov/35631256/



https://pubmed.ncbi.nlm.nih.gov/35631256/

Magnesium Role in COPD

2. Oxygen Transport

* Role: Magnesium is involved in the regulation of oxygen
transport in the blood and the utilization of oxygen by tissues.

* Importance in COPD: Optimizing magnesium levels may
contribute to better oxygen delivery to tissues, potentially
benefiting individuals with compromised respiratory function.




Magnesium Role in COPD

* 3. Immune System Support

* Role: Magnesium Is essential for the proper functioning of the
Immune system.
* Importance in COPD: Individuals with COPD are more

susceptible to respiratory infections. Adeguate magnesium
levels may support immune function, reducing the risk of

Infections and exacerbations.



Magnesium Role in COPD

4. Anti-Oxidative Stress

* Role: Magnesium has antioxidant properties that help
neutralize free radicals.

* Importance in COPD: Oxidative stress Is implicated in the
pathogenesis of COPD. Magnesium's antioxidant effects may
contribute to mitigating oxidative damage in the lungs.



Magnesium Role in COPD

5. Vasodilation and Cardiovascular Health

* Role: Magnesium contributes to vasodilation, helping to relax
nlood vessels.

* Importance in COPD: Cardiovascular comorbidities are
common in COPD. Magnesium's role in vasodilation may
contribute to overall cardiovascular health in individuals with
COPD.




Magnesium Role in COPD

6. Corticosteroid-Sparing Effects

* Role: Magnesium may have corticosteroid-sparing effects,
potentially enhancing the anti-inflammatory actions of
corticosteroids.

* Importance in COPD: This could be particularly relevant for

COPD patients using corticosteroid therapy, potentially allowing
for lower steroid doses and minimizing associated side effects.



Zinc Role in COPD

1. Immune Function

* Role: Zinc is crucial for the proper functioning of the immune
system, including the development and activity of immmune cells.

* Importance in COPD: Individuals with COPD often have
compromised immune function, making them more susceptible
to respiratory infections. Zinc supports immune responses,
potentially reducing the frequency and severity of infections.



Zinc Role in COPD

« 2. Anti-Inflammatory Effects

* Role: Zinc has anti-inflammatory properties and can modulate
the inflammatory response.

* Importance in COPD: Chronic inflammation is a hallmark of
COPD, contributing to disease progression. Zinc's anti-
Inflammatory effects may help mitigate inflammation in the
alrways.



Zinc Role in COPD

* 3. Wound Healing
* Role: Zinc is essential for wound healing and tissue repair.

* Importance in COPD: In COPD, where structural changes and
damage to lung tissues are common, adequate zinc levels may
contribute to the repair and maintenance of respiratory tissues.



Zinc Role in COPD

* 4. Enzyme Activation

* Role: Zinc Is a cofactor for numerous enzymes involved In
various physiological processes.

* Importance in COPD: Enzymatic reactions in the body,
Including those related to energy metabolism and cellular repair,
rely on zinc. Maintaining optimal zinc levels is essential for
these processes.



Selenium Role in COPD

1. Antioxidant Defense

* Role: Selenium is an essential component of antioxidant
enzymes, including glutathione peroxidase, which helps
neutralize free radicals and reduce oxidative stress.

* Importance in COPD: Oxidative stress Is a contributing factor
In COPD. Selenium'’s role in antioxidant defense may help
counteract oxidative damage in the lungs.



Selenium Role in COPD

« 2. Anti-Inflammatory Effects

* Role: Selenium has anti-inflammatory properties and can
modulate Immune responses.

* Importance in COPD: Chronic inflammation is a characteristic
feature of COPD. Selenium's anti-inflammatory effects may help
mitigate inflammation in the airways, potentially improving lung
function and symptoms.



Selenium Role in COPD

* 3. Nutrient Interactions

 Role: Selenium interacts with other nutrients, such as vitamin
E, and may enhance their antioxidant effects.

* Importance in COPD: The synergistic effects of selenium with
other antioxidants may provide comprehensive protection
against oxidative stress in individuals with COPD.



Selenium Role in COPD

4. Respiratory Epithelium Health

* Role: Selenium is involved in maintaining the health of the
respiratory epithelium.

* Importance in COPD: Preserving the integrity of the respiratory
epithelium is crucial in COPD. Adequate selenium levels may
contribute to the repair and maintenance of lung tissues.
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