
 

Chronic Obstructive Pulmonary Disorder (COPD) Case 
 

Chronometer Analysis of clients 24-hour recall: Attached. 

 

Excess body weight requires more oxygen by putting increased demand on the lungs to perform. Breo is 

known to deplete protein, calcium, folic acid, magnesium, potassium, selenium, vitamin C, Vitamin D 

and zinc. (1)  

 

SOAP 

60 yr old male 

CC: labored breathing with frequent productive cough and shortness of breath 

  

Subjective: Patient presents with chronic bronchitis, frequent productive cough and anxiety because of 

his shortness of breath 

Med Hx: no past conditions reported, denies history of obesity 

Rx: Albuterol 2 puffs, 4-6 times per day, Breo 1 puff twice per day 

Family Hx: none provided 

Social Hx: none provided 

Smoking: previous smoker for 20 years; quit 5 years ago 

Alcohol: does not drink 

Diet Hx: consists of mostly processed foods, high carbohydrate, low protein; reports no water drinking 

·       Breakfast: 1 cup Instant Oatmeal with 1 tsp butter 

·       Lunch: 1 toasted cheese sandwich with 8 ounces of milk 

·       Dinner: 1 cup rice, ½ cup of chicken curry, ½ cup mixed vegetables 

·       Snack: 1 oz potato chips 

·       Dessert: 1 bag microwave popcorn 

Weight Hx: reports a 10 lb weight gain over the past year 

Food avoidances/allergies: none reported 

  

Objective: 60 yr old male with COPD/ chronic bronchitis.  Current weight: 200 lbs BMI: 28 (overweight) 

BP: 110/70 mm/Hg, Pulse: 70 BPM Resp: 22 RPM Temp: 98.5 degrees F Pulse ox: 96% 

Labs: CBC: WNL; Comp Metabolic Panel: CO2 36ng/ dL 

  

Assessment: 

The client, a previous smoker, presents with chronic bronchitis, seeking nutritional guidance to improve 

breathing. He worries about his shortness of breath and is experiencing a productive cough. His labs 

reveal high amounts of carbon dioxide. The client’s respirations per minute were on the high side as 

well. The client also has gained pounds over this past year. Upon assessment of diet, the client 

consumes high amounts of refined carbohydrates and inadequate amounts of whole foods. His diet 

lacks adequate healthy fats, protein and fiber. Since COPD impairs the ability to properly excrete carbon 

dioxide, it may be beneficial to decrease intake of foods which may contribute to this metabolic waste 



 

load. According to the respiratory quotient, diets high in carbohydrates increase carbon dioxide 

production, whereas protein and fat have a lessened impact. The high intake of refined carbohydrates 

may be contributing to his labored breathing and excess carbon dioxide in his labs. 

  

Plan: 

1.     Increase healthy fats to 35% of diet. Fats have the lowest impact on carbon dioxide load. Higher-fat 

diet is recommended. Increasing healthy fats like polyunsaturated and monounsaturated fats from 

whole foods like avocados, nuts, olives, salmon and seeds. Beneficial saturated fats like coconut and 

grass fed ghee should be consumed in moderation. 

2.     Increase high-quality proteins to 30% of the diet. Proteins have the second least impact on carbon 

dioxide load. High-quality proteins include organic, pasture-raised meats and eggs, as well as nuts, 

seeds, legumes and beans. 

3.     Decrease refined carbohydrates. Carbohydrates contribute most to carbon dioxide load and should 

be decreased. A low carbohydrate diet of 35% of the diet is recommended, with the carbohydrates 

sourced from whole foods like vegetables, fruits, legumes, nuts and seeds. 

4.     Increase whole foods, like vegetables and fruits. Vegetables contain a very low amount of 

carbohydrate per weight. Whole foods contain healing, anti-inflammatory micronutrients, as well as 

fiber. 

5.     Increase fiber intake.  

6.     Increase antioxidant-rich foods. 

 

 

Current Daily Calorie Intake: 1,847 
  
Estimated Energy Requirements (BMR x physical activity factor): 
 
BMR:  66 + (6.23 x 200) + (12.7 x 70) - (6.8 x 60)=  1,793 
 
Although the case does not explicitly state the amount of activity the client is engaged in on a daily 
basis, based on his inability to breathe I have used “sedentary” as the activity factor. 
 
Estimated energy requirements= 1,793 x 1.2= 2,151  
  

  
Caloric Intake Goal:  ~2,100 
 
 

 

Part 2:  Individualized Nutrition Planning 

 

Goals: 

Macronutrients 

 



 

Current Carb intake:  
61% 

 
227.3 g/day 

 
Goal: 

35% 
 

183.7g/day 

Current Protein intake: 
18% 

 
66.6 g/day 

 
Goal: 

30% 
 

94.5g/day 

Current Fat intake: 
21% 

 
79.6 g/day 

 
Goal: 

35% 
 

81.6g/day 
 

 

Specifics and Rationale:  

 

Protein:  

Increasing protein consumption is of particular importance in this case, as the client claims to take Breo, 

which is a corticosteroid. Corticosteroids deplete protein by inhibiting protein synthesis and promote 

protein catabolism. Therefore, it is important to increase intake of protein in order to avoid muscle 

wasting. (2) 

 

Excellent sources of protein include organic free range chicken, turkey and various cold water fish. Plant 

based forms of protein are also a great option and include: lentils, quinoa, tempeh, nuts and seeds, 

beans  

 

In addition, studies have shown that a diet high in healthy fats and lower in carbohydrates are especially 

beneficial in those with COPD.   

 

Fat:  

Based on the conometer analysis, the diet is primarily composed of inflammatory fats, specifically 11g of 

trans fats. The type of fats consumed in this case is the real concern, not the amount.  Trans fats are fats 

made in labs and are often labeled as hydrogenated or partially hydrogenated oils on packaged foods 

and are the main oil used in fast foods and margarine. Trans fats should be completely avoided as they 

are pro inflammatory and contribute to a significant amount free radicals and oxidative stress in the 

body. 

 

 *Make sure to read all the ingredients when purchasing packaged foods as the FDA only requires >0.5g 

on nutrition facts. This means that is there is less than 0.5g of trans fats it can be labeled as 0g.  

 

In addition to the trans fats, the Omega-6 FA to Omega-3 FA ratio is out of balance.  It is important to 

maintain an appropriate balance in the diet as these two substances work together for better health 

outcomes. Omega-3s are anti inflammatory and Omega-6s tend to be pro inflammatory. A realistic 

healthy balance of these two fatty acids is about 4:1 (omega 6: omega 3). Currently his ratio is about 

14:1 which is typical of an inflammation-promoting  standard american diet (SAD). Omega-6s are highly 



 

concentrated in most processed foods and vegetable oils (sunflower, safflower, corn, cottonseed, and 

soybean). In addition, it is highly concentrated in red meats. 

 

When the amount of fried and processed foods is drastically cut down or eliminated in conjunction with 

increasing omega-3 intake, the balance of these two fatty acids will improve naturally.  

 

*See below for good sources of Omega-3 FAs.  

 

By incorporating a variety of healthy fats  such as monounsaturated fatty acids (MUFAs) should replace 

the unhealthy fats listed above. MUFAs are concentrated in avocados/oil, olives/oil and nuts and seeds.  

Other healthy fats with high smoke points include: unrefined coconut oil, grass-fed ghee. 

Carbohydrates 

For this case,  the focus should be to shift carbohydrate sources away from processed, refined 

carbohydrates towards nutrient dense, fiber rich carbohydrate sources found in fruits, vegetables 

and whole grains. In addition, the amount of carbohydrates has been decreased due to the fact 

that carbohydrates yield the most carbon dioxide, and in order to expel excess carbon dioxide the 

lungs are placed under even greater stress which is important to avoid in for someone with 

compromised lung function.  

 

Micronutrients  

 

Nutrient: Vitamin C 
 
Current Unit/day: 14.3 mg 
 
Goal: 1,000 mg/day 

Nutrient: Potassium 
 
Current Unit/day: 1763 mg 
 
Goal: 4.7 g/day 

Nutrient: Magnesium 
 
Current Unit/day: 316.7 mg 
 
Goal:  420 mg/day 

Nutrient: Vitamin D 
 
Current Unit/day: 194 IU 
 
Goal: 600 IU/day  
*(PCP may increase after 
running serum lab test) 

  

 

Specifics and Rationale:  

 

Vitamin C: The antioxidant activity of vitamin C may be protective against further oxidative damage to 

the respiratory system that could result from pollution and aging. In addition, Vitamin C is a cofactor in 

the synthesis of collagen, thus may aid in the repair of bronchial and alveolar tissue. In a cross sectional 

study, higher intake of vitamin C or fresh fruit  was associated with better pulmonary function in both 

smokers and non smokers. (3) 



 

 

Potassium:  Potassium helps maintain the body’s fluid balance. It helps contract muscles, send nerve 

impulses and maintain healthy heart function. People with chronic obstructive pulmonary disease show 

a slower rate of potassium exchange and studies show serum levels are also generally much lower than 

controls without COPD. (9) Potassium levels should be closely monitored and potassium-rich foods 

encouraged. Good food sources include oranges, bananas, potatoes, spinach, asparagus, strawberries 

and tomatoes. 

 

Magnesium: People with COPD often have low levels of magnesium. Lack of magnesium may be 

associated with poor nutrition or it may be caused by drugs taken to manage COPD, like Breo. 

Magnesium is important for normal lung function.(10) 

 

Vitamin D: Patients with COPD often have vitamin D deficiency, which is associated with decreased 

immune function. Adequate serum vitamin D levels in patients with COPD reduces the risk of moderate 

or severe exacerbation. (11) 

 

 

Meal plan  

Food(s): Rationale: 

Antioxidants: Blueberries, strawberries, cranberries, 

pomegranates, red wine, tea, dark chocolate, onions, 

leeks, dark leafy greens, cabbage,  eggs, citrus fruit, 

plant oils, red yellow and orange vegetables and fruits.  

 

Oxidative stress is an important feature in the 

pathogenesis of COPD. Targeting oxidative stress 

with antioxidants or boosting the endogenous 

levels of antioxidants is likely to be beneficial in 

the treatment of COPD. (4) 

Anti inflammatory foods/herbs: Focus on a variety of  

whole unprocessed fresh fruits and vegetables, nuts 

and seeds, wild cold water fish, lean meats and 

unrefined whole grains.  

 

Foods containing Omega-3’s: Walnuts, sardines, wild-

caught salmon, mackerel, herring, anchovies, chia 

seeds, ground flax seeds, hemp seeds, dark leafy 

greens, olive oil, olives 

 

Fermented foods: Sauerkraut, kimchi, lacto fermented 

vegetables, kombucha, miso. 

 

Herbs/spices: ginger, turmeric, basil, oregano, green 

 COPD is recognized as a systemic inflammatory 

disease associated with increased production of 

inflammatory cytokines. Therefore it is important 

to nutritionally focus combatting this 

inflammation. (2) 



 

tea, cayenne, cinnamon, rosemary, garlic, cloves, sage 

 

Nuts/seeds: walnuts, almonds, cashews, chia seeds, 

hemp seeds, pumpkin seeds, pecans, pistachios, brazil 

nuts, sunflower seeds 

 Foods to limit/avoid: (5) 

● Caffeine should be avoided as it can reduce 

the efficacy of Breo 

● Gas forming foods *specific to the person: 

cruciferous vegetables, spicy, carbonated 

beverages, food sensitivities, foods known to 

cause gas specific for the person 

● High sodium  

● Red meat  

● Dairy  

● Processed foods and refined sugar 

●  Dairy is known to cause mucus 

production, leading to difficulty 

breathing.  

● Carbonated beverages and spicy foods 

can cause gas and bloating which can 

lead to labored breathing.  

● Excess sodium in the bloodstream not 

only can raise blood pressure, it also 

reduces the amount of water in the 

tissues of the bronchi and bronchioles, 

causing the mucus in the respiratory tract 

to become thicker, making breathing and 

clearing more difficult.  

 

 

Supplementation 

 

Supplement: Dose: Rationale: 

 High quality fish oil A daily supplement 

containing a profile of: 

700-1,000mg of EPA 

and 

200-500 mg of DHA 

 

*in the smallest amount 

of pills. 

 In addition to the anti-inflammatory 

properties of omega-3’s, supplementation has 

been shown to improve exercise capacity in 

patients with COPD.  (6) 

 Vitamin D3  *Dependent upon 

serum levels  

COPD has been associated with an increased 

risk of Vitamin D deficiency, especially in those 

that take corticosteroids.  (7) 



 

Men’s multivitamin and 

mineral complex  

 As directed on bottle  In order to supplement the vitamins and 

minerals still deficient in the diet.   

N-Acetylcystine (NAC) 600mg/day  Supplementation of NAC in patients with 

COPD has been shown to enhance clearance of 

mucus by the cilia. In addition, NAC is a 

precursor to glutathione which is the 

predominant antioxidant in lung tissue. (8) 

 

 

 

 

 

Nourishing Behaviors 

 

Practice(s): Instructions: Rationale: 

 Increased 

Hydration 

 Drink 80-100 oz of water/day   It is important that people with COPD 

drink enough fluids in order to keep the 

mucus in the airways thin. Dehydration 

leads to thicker mucus, which can 

further block the passage of air. (5) 

Aerobic Exercise: 

Brisk walking 

Jogging 

Swimming 

Dancing 

Biking  

Elliptical 

Hiking 

20-30 minutes 

4-6x/week 

 

 *While you are exercising you should 

inhale through the nose and exhale 

through your mouth with the pursed 

breathing technique described below. 

 Aerobic exercise can be extremely 

helpful for someone with COPD because 

it improves circulation and lung 

function. (5) 

 

 

 Acupuncture  If interested in pursuing this form of 

therapy, will provide trusted 

practitioner contact. 

 Clinical trials have shown that 

acupuncture can be helpful for people 

with COPD. These studies have shown 

to reduce shortness of breath, enhance 

ability to walk, and the improvement of 

functional pulmonary testing. (5) 



 

Breathing 

techniques: (5) 

pursed lip breathing 

and diaphragmatic 

breathing 

Pursed lip breathing technique: This 

technique is a quick and easy way to 

slow down the pace of breathing to 

make each breath more effective. 

● While relaxing shoulders and neck, 

take a normal breath slowly 

through your nose while keeping 

the mouth closed. 

● Then purse your lips - position them 

as if you were going to whistle.  

● Slowly and gently exhale through 

the pursed lips 

*always make sure that your exhalation 

phase is longer than your inhalation 

phase  

 

Diaphragmatic Breathing: 

● Lie on your back on a flat surface 

with a pillow under your knees and 

one under your head. Your knees 

should be slightly bent 

● Place your left hand on your upper 

chest and your right hand on your 

abdomen (this allows you to feel 

your diaphragm expand as you 

breath) 

● Inhale slowly through your nose so 

that your stomach moves out 

against your right hand.  

● You should feel your right hand 

move out.Your left hand on your 

chest should not move at all. 

● Tighten your stomach and let them 

move back in as you exhale with the 

purse lip technique 

● As you are exhaling you should feel 

your right hand moving in, the left is 

still.  

● One DB has been perfected you can 

try standing up.  

● Practice this type of breathing for 5-

Pursed lip breathing helps to prolong 

exhalation, which then helps to slow 

down the rate of breathing. It also helps 

to improve ventilation of the lungs, 

keeps airways open longer, and 

decreases the amount of work required 

for breathing.  

 

Diaphragmatic breathing helps the lungs 

to expand so that they take in more air. 

This technique helps to strengthen the 

diaphragm as well as to decrease the 

work of breathing by slowing it down.  



 

10 minutes 3-4 times/day 

 

 

 

 

 



 

 
 

 

 

  



 

● The etiology of chronic obstructive pulmonary disease (COPD) is long-term exposure to lung 

irritants, predominantly cigarette smoking, that damage the lung and airways.  Other irritants 

can cause COPD, including: cigar smoke, secondhand smoke, pipe smoke, air pollution and 

occupational exposure to dust, smoke, or fumes.(2) The two main forms of COPD include: 

chronic bronchitis and emphysema.  

 

● Criteria for COPD - Chronic bronchitis : A chronic productive cough lasting more than 3 months 

occurring within a span of 2 consecutive years. Often secondary to chronic obstructive 

pulmonary disease (COPD). (1) 

 

● Treatment focuses on relieving symptoms, preventing complications, and slowing progression of 

the disease. Therapy aims to reduce the overproduction of mucus, tempering inflammation, and 

minimizing cough. Common interventions include: bronchodilators, glucocorticoids to reduce 

inflammation and mucus production, phosphodiesterase-4 inhibitors which decrease 

inflammation and promote airway smooth muscle relaxation, smoking cessation, and pulmonary 

rehabilitation: education, lifestyle modification, regular physical activity and avoidance of 

exposure to known pollutants either at work or living environment. (1) 

 

● Avoid the following: caffeine should be avoided as it can reduce the efficacy of some COPD 

medications, gas forming foods can cause bloating and discomfort (food allergies/sensitivities), 

dairy increases mucus formation, and excessive sodium reduces the amount of water in the 

tissues of the bronchi and bronchioles, causing the mucus in the respiratory tract to become 

thicker, making breathing and clearing more difficult.  

 

● Macronutrient distribution can be helpful in reducing some metabolic load in the lungs. Diets 

high in carbohydrates tend to increase carbon dioxide load in the lungs. A mixed diet with 

protein and fats reduces this load on the lungs (12). Accordingly, a mixed diet is recommended 

over a high-carbohydrate diet. 

 

● Eat a diet with adequate protein. When people with COPD are taking a prescription 

corticosteroid, protein consumption is of particular importance. Corticosteroids deplete protein 

by inhibiting protein synthesis and promote protein catabolism. Therefore, it is important to 

increase intake of protein in order to avoid muscle wasting. (3) Excellent sources of protein 

include organic, free range chicken, turkey and various cold water fish. Plant based forms of 

protein are also a great option and include: lentils, quinoa, tempeh, nuts and seeds, beans. 

 

● COPD lifestyles need to be client specific. Certain foods, like spices and broccoli might increase 

inflammation in some people, while for other people, it can help or decrease symptoms of 

COPD. (5) 

 

● Include antioxidant-rich foods. Oxidative stress is an important feature in the pathogenesis of 

COPD. Targeting oxidative stress with antioxidants is likely to be beneficial in the treatment of 



 

COPD. (4) Examples include blueberries, strawberries, cranberries, pomegranates, tea, dark 

chocolate, onions, leeks, dark leafy greens, cabbage, eggs, citrus fruit, plant oils, red yellow and 

orange vegetables and fruits. 

 

● Focus on anti-inflammatory foods. COPD is recognized as a systemic inflammatory disease 

associated with increased production of inflammatory cytokines. (3) 

 

● Eat small, frequent, nutrient-dense meals that provide adequate calories. Meals that are easy 

to prepare, resting before meals, and taking a multivitamin is also recommended.(3) 

 
 

1. Widysanto A, Mathew G. Bronchitis, Chronic. In: StatPearls. Treasure Island (FL): StatPearls Publishing; 2018. 

http://www.ncbi.nlm.nih.gov/books/NBK482437/. Accessed March 6, 2018. 

 

2. COPD | National Heart, Lung, and Blood Institute (NHLBI). https://www.nhlbi.nih.gov/health-topics/copd. Accessed March 6, 2018. 

 

3. Rawal G, Yadav S. Nutrition in chronic obstructive pulmonary disease: A review. J Transl Int Med. 2015;3(4):151-154. doi:10.1515/jtim-

2015-0021 

 

4. 4. Rahman I. Antioxidant therapies in COPD. Int J Chron Obstruct Pulmon Dis. 2006;1(1):15-29. 
5.  M J Doherty, R Mister, M G Pearson, PMA Calverley. Capsaicin responsiveness and cough in asthma and chronic obstructive pulmo nary 

disease.  Thorax 2000;55:643-649. 

6.                   Nelms MN. Pulmonary diseases. Nutrition Therapy and Pathophysiology. 2016. 3. 

 

 

 

 

 

 

 



 



 

 



 

 

 

 
 



 

 

References from Recipes  

1. Meltzer EO, Orgel HA, Ellis EF, Eigen HN, Hemstreet MP. Long-term 

comparison of three combinations of albuterol, theophylline, and 

beclomethasone in children with chronic asthma. J Allergy Clin Immunol. 

1992 Jul;90(1):2-11. PubMed PMID: 1629506. 

2. Kim, TW., Shin, YO., Lee, JB. et al. Food Sci Biotechnol (2010) 19: 1077. 

https://doi.org/10.1007/s10068-010-0151-6 

3. MacNee W. Treatment of stable COPD: Antioxidants. Eur Respir Rev. 

2005;14(94):12-22. 

4. Ferreira IM, Brooks D, Lacasse T, Goldstein RS. Nutritional support for 

individuals with COPD: A meta-analysis. Chest. 2000;117(3):672-678. 

5. M J Doherty, R Mister, M G Pearson, PMA Calverley. Capsaicin 

responsiveness and cough in asthma and chronic obstructive pulmonary 

disease.  Thorax 2000;55:643-649. 

 

References in Case Below 
 

1. Van Wetering CR, Hoogendoorn M, Broekhuizen R et al. Efficacy and costs of nutritional 

rehabilitation in muscle-wasted patients with chronic obstructive pulmonary disease in a 

community-based setting: a prespecified subgroup analysis of the INTERCOM trial.J Am 

Med Dir Assoc 2010;11:179–87 

 

2. Rawal G, Yadav S. Nutrition in chronic obstructive pulmonary disease: A review. J Transl 

Int Med. 2015;3(4):151-154. doi:10.1515/jtim-2015-0021 

 

3. Gaby A. Nutritional Medicine. Second edition. Concord, NH: Fritz Perlberg 

Publishing; 2017. 

 

4. Rahman I. Antioxidant therapies in COPD. Int J Chron Obstruct Pulmon Dis. 

2006;1(1):15-29. 

 

5. Green RJ. Natural Therapies for Emphysema and COPD: Relief and Healing for 

Chronic Pulmonary Disorders. Rochester, Vt: Healing Arts Press; 2007. 

https://doi.org/10.1515/jtim-2015-0021


 

 

6. Broekhuizen R, Wouters EFM, Creutzberg EC, Weling-Scheepers C a. PM, 

Schols AMWJ. Polyunsaturated fatty acids improve exercise capacity in chronic 

obstructive pulmonary disease. Thorax. 2005;60(5):376-382. 

doi:10.1136/thx.2004.030858 

 

7. Persson LJP, Aanerud M, Hiemstra PS, Hardie JA, Bakke PS, Eagan TML. 

Chronic obstructive pulmonary disease is associated with low levels of vitamin D. 

PLoS ONE. 2012;7(6):e38934. doi:10.1371/journal.pone.0038934 

 

8. Cazzola M, Calzetta L, Page C, et al. Influence of N-acetylcysteine on chronic 

bronchitis or COPD exacerbations: a meta-analysis. Eur Respir Rev. 

2015;24(137):451-461. doi:10.1183/16000617.00002215 

 

1. 

9. Goli G, Mukka R, Sairi S. Study of serum electrolytes in acute exacerbation of chronic 

obstructive pulmonary disease patients. International Journal of Research in Medical 

Sciences. 2017;4(8):3324-3327. doi:10.18203/2320-6012.ijrms20162287 

 

10. Chronic obstructive pulmonary disease. University of Maryland Medical Center. 

https://www.umm.edu/health/medical/altmed/condition/chronic-obstructive-pulmonary-

disease. Accessed March 5, 2018. 

1. 

11. Martineau AR, James WY, Hooper RL, et al. Vitamin D3 supplementation in patients 

with chronic obstructive pulmonary disease (ViDiCO): a multicentre, double-blind, 

randomised controlled trial. The Lancet Respiratory Medicine. 2015;3(2):120-130. 

doi:10.1016/S2213-2600(14)70255-3 

 

12. Nelms MN. Pulmonary diseases. Nutrition Therapy and Pathophysiology. 2016. 3. 

 

 

 

 

 

 

 

 

https://doi.org/10.1136/thx.2004.030858
https://doi.org/10.1371/journal.pone.0038934
https://doi.org/10.1183/16000617.00002215
https://doi.org/10.18203/2320-6012.ijrms20162287
https://doi.org/10.18203/2320-6012.ijrms20162287
https://www.umm.edu/health/medical/altmed/condition/chronic-obstructive-pulmonary-disease.
https://www.umm.edu/health/medical/altmed/condition/chronic-obstructive-pulmonary-disease.
https://www.umm.edu/health/medical/altmed/condition/chronic-obstructive-pulmonary-disease.
https://www.umm.edu/health/medical/altmed/condition/chronic-obstructive-pulmonary-disease.
https://doi.org/10.1016/S2213-2600(14)70255-3
https://doi.org/10.1016/S2213-2600(14)70255-3
https://doi.org/10.1016/S2213-2600(14)70255-3
https://doi.org/10.1183/16000617.00002215
https://doi.org/10.1183/16000617.00002215
https://doi.org/10.1371/journal.pone.0038934
https://doi.org/10.1371/journal.pone.0038934
https://doi.org/10.1136/thx.2004.030858
https://doi.org/10.1136/thx.2004.030858


 

 

 

 

https://doi.org/10.2337/diabetes.52.1.1
https://doi.org/10.2337/diabetes.52.1.1

