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Gabby Malisani
Case Questions for Medical Nutrition Therapy: A Case Study Approach 4th ed.

Title: Case 27 – COPD with Respiratory Failure
Instructions: Answer the questions below. Please print the questions out with your answers and bring to class on the due date.
Questions:

1. Mr. Hayato was diagnosed with emphysema more than 10 years ago. Define emphysema and explain its underlying pathophysiology.
Emphysema is a condition that progressively destroys the air sacs (alveoli) in the lung tissue and decreases the surface area for the exchange of oxygen and carbon dioxide, which in return makes the client short of breath.  The alveoli expand, and adjacent alveoli start to merge, which makes larger air sacs that do not have a capillary network (no place for the oxygen to enter the bloodstream).  Elastic tissues in the lungs are lost as well, and the lungs expand a lot easier than normal (greater compliance), but the loss of surface area restricts oxygen absorption.  So the client is always out of breath and it is harder to be active.  
2.
In the emergency room, a chest tube was inserted into the left thorax with drainage under suction. Subsequently the oropharynx was cleared. A resuscitation bag and mask were used to ventilate the patient with high-flow oxygen. Endotracheal intubation was then performed, using a laryngoscope so the trachea could be directly visualized. The patient was then ventilated with the help of a volume-cycled ventilator. Ventilation is 15 breaths/min with an FiO2 of 100%, a positive end-expiratory pressure of 6, and a tidal volume of 700 mL. Daily chest radiographs and ABGs were used each AM to adjust the ventilator settings. Define the following terms found in the history and physical for Mr. Hayato:

a.
Dyspnea: difficult or labored breathing
b.
Orthopnea: a form of dyspnea in which a person can only breath comfortably when standing or sitting up erect
c.
Pneumothorax: the presence of air or gas in the space between the lungs and chest cavity, which causes the lung(s) to collapse
d.
Endotracheal intubation: placement of a flexible plastic catheter into the trachea 
e.
Cyanosis: a bluish discoloration of the skin resulting from poor circulation or inadequate oxygen in the blood
3.
Identify features of the physician’s physical examination consistent with his admitting diagnosis. Describe the pathophysiology that might be responsible for each physical finding.

First of all, Mr. Hayato is suffering from dyspnea and experienced tension pneumothorax.  With COPD patients, it is hard for them to breath and get enough oxygen in order to function.  The collapsed lung is common in COPD patients because a cyst in the lung can rupture. He had a pulse of 118 BPM and a respiration rate of 36 BPM.  These two numbers are extremely high, which is consistent with the diagnosis of COPD because the heart and lungs need to work harder in order to supply the entire body with needed oxygen.  In the extremities of his body, he is experiencing cyanosis, which means not enough oxygen is getting to the parts of his body farthest from the heart.  His face was also pale, which also means lack of oxygen. During the chest/lung test, there was hyperresonance, harsh inspiratory breath sounds, and he was using his accessory muscles to breath at rest.  This means he is breathing harder than normal and has to use a lot more energy to get the oxygen he needs.  His arterial blood gases were all out of normal range.  His pH and pO2 was very low, his pCO2 and HCO3- levels were high.  This means his body is in partially compensated respiratory acidosis because his CO2 levels are very high, causing his pH to go down, and since his HCO3- levels are high as well, this means his kidneys are trying to return his pH back to normal by retaining more HCO3- than normal.
4.
What is the relationship between nutritional status and respiratory function? Define respiratory quotient (RQ). What dietary factors affect RQ?

With COPD patients, usually nutritional status is lowered because it is harder for the patient to eat and appetite is lost a lot of the time.  Chronic COPD patients usually loose a quite a bit of weight because they increased energy needs because of all the energy it takes to breath, and a loss of appetite decreases consumption.  Patients who are continuing to smoke need to increase vitamin C consumption as well.  The minerals responsible for muscle contractions like calcium and magnesium are important to monitor because of all the extra muscle contractions needed to breath.  This population is at risk for osteoporosis if not enough calcium is being consumed.  Vitamin D should be increased as well to ensure the absorption of calcium.  Depending of the patients and medications they are on, vitamin K, sodium, and potassium should be monitored as well.  

Respiratory quotient is the ratio of carbon dioxide to oxygen that is consumed by an organism at a given time.  When each of the macronutrients is consumed, different amounts of carbon dioxide are produced.  The RQ for carbohydrates is 1, fat is 0.7, and protein is 0.8.  So, it would be better for COPD patients to go on a high fat, low carbohydrate diet so that they can decrease their CO2 levels.  So, carbohydrates should be 40% to 55%, fats should be 30%-45%, and protein should be 15%-20% of the daily calories.
5.
Do nutrition support and nutritional status play a role in enabling a patient to be weaned from a respiratory ventilator? Explain.

It would depend on the case.  In a less serve case, it is possible because balancing out the right distribution of macronutrients could help keep the body’s pH within normal limits, but it might also be harder to obtain this because of the client’s decrease in energy levels.  In severe cases, they probably will never be completely weaned from additional oxygen, but the proper nutrition could decrease the amount of additional oxygen needed.  
6.
Evaluate Mr. Hayato’s admitting anthropometric data.

At a height of 64 inches and a weight of 122 pounds, Mr. Hayato’s BMI is 21.0 kg/m2.  So his BMI is normal.  His IBW is 130 pounds, which he is close to, but he also lost 13 pounds, which means he lost about ten percent of his usual body weight (UBW=135 pounds). This indicates severe weight loss. It is important for him to either maintain the weight he is at or have him gain a couple extra pounds.
7.
Determine Mr. Hayato’s energy and protein requirements using the Mifflin-St. Jeor, Ireton-Jones, and COPD predictive equations. Compare them. As Mr. Hayato’s clinician, which would you set as your goal for meeting his energy needs?

Mifflin-St. Jeor: Kcal: ~1,700 Kcal/day; protein: 64-85 g/day


Ireton-Jones: Kcal: 1,590 Kcal/day; protein: 60-80 g/day

COPD: ~1,700 Kcal/day; protein: 67-83 g/day


I would like his energy needs to be around 1,700 Kcal per day and his protein between 65 and 85 grams per day.
8.
Determine Mr. Hayato’s fluid requirements.

His fluid requirements would be around 1.7 liters per day.
9.
Evaluate Mr. Hayato’s biochemical indices relevant to nutritional status on 3/26.

Mr. Hayato’s bilirubin, LDL/HDL ration, Segs%, pCO2, and HCO3- levels were all high.  His hemoglobin, hematocrit, lymphocyte, pH and pO2 levels were all low.  His LDL/HDL ratio could be high because he tends to eat a lot of eggs. His hemoglobin ad hematocrit could be low due to his lack of protein and iron rich foods.
10.
Select two high-priority nutrition problems and complete the PES statement for each.
· Inadequate energy intake related to eating difficulties secondary to COPD, as evidenced by a 10% decrease in body weight and insufficient calorie intake.

· Increased nutrient needs (total calories) related to extra energy used to breath secondary to COPD as evidenced by a 10% decrease in body weight, HR of 118 BPM and RR of 36 BPM.
11.
A nutrition consult was completed on 3/27, and enteral feedings were initiated. Mr. Hayato was started on Isosource HN @ 25 cc/hr continuously over 24 hours.
a.
At this rate, how many Kcal and grams of protein should he receive per day?

Kcal: 720 Kcal/day; protein: 32.4 g/day
b.
Calculate his nutrition prescription utilizing this enteral formula. Include the goal rate, free water requirements, and the appropriate progression of the rate.

Goal rate: ~60 cc/hr; free water requirements (in feed): 1,178 mL/day; additional free water requirements: 522 mL/day

Since he is starting at a lower rate then is desired, it is important to monitor how well his body is reacting to the feeds.  Once he is handling the starting rate well, adding an additional 20 cc every 4 hours until he is at 60 cc is a good starting point if his system allows for this.  Adjustments on amount and time may have to be taken.
12.
What type of formula is Isosource HN? What are the percentages of kilocalories from carbohydrate, protein, and lipid? What is the rationale for formulas that have additional nutrients added to assist with pulmonary function? List these nutrients and the proposed rationale.

Isosource HN is a standard formula with higher protein content.  The percentage of carbohydrates is 53%, the percentage of protein is 18%, and the percentage of fat is 29%.  


The amount of protein is increased because these individuals are at risk for losing lean body mass, the calcium level is high in order to assure proper muscle contractions and reduce the risk of osteoporosis, also, formulas that are lower in carbohydrates and higher in lipids is important because less carbon dioxide will be produced through metabolism which will reduced total carbon dioxide levels.
13.
Examine the intake/output record. How much enteral feeding (kcal, protein) did the patient receive?

Kcal: 480 Kcal/day; Pro: 21.6 g/day
14.
You read in the physician’s orders that the patient experienced high gastric residual volume (GRV) and the enteral feeding was discontinued. Define high GRV. What is the probable cause for this patient?

High GRV means that the volume of feed in the stomach is higher than it should be and this elevates the risk of aspiration, dumping syndrome, and other complications associated with overfeeding.  The reason why he might be getting GRV is because they are feeding him too much and not letting his body adjust a little at a time. Starting him off at a slower rate and gradually increasing to his goal rate could help with his high GRV.
15.
Were any additional signs of EN intolerance documented? Do you agree with the decision to discontinue the feeding? Why or why not?

There were no other additional signs of EN intolerance documented.  His bowel movements were normal, no documents of GI distress, there is no document of complaints from the patient, and his blood work doesn’t suggest any proof of refeeding syndrome. I don’t agree with discontinuing the feeding all together.  I would start him off at a slower feeding rate and gradually increase the rate until we have him at a rate that reaches the estimated energy requirements for him.
16.
What options are available to improve tolerance of the tube feeding?

I would slow down the feeding rate so that he can tolerate it better then gradually increase it as his body adapts to the feeding. Or he can get put on a different formula that works with a feeding system that can be inserted into the jejunum if his stomach continues to not tolerate his current feeding system.
17.
On 3/29, the enteral feeding was restarted at 25 mL/hr and then increased to 50 mL/hr after 12 hours. What were Mr. Hayato’s energy and protein intakes for 3/29?

Kcal: 1,080 Kcal/day; protein: 48.6 g/day
18.
Examine the values documented for arterial blood gases (ABGs).

a.
On the day Mr. Hayato was intubated, his ABGs were as follows: pH 7.2, pCO2 65, CO2 35, pO2 56, HCO3- 38. What can you determine from each of these values? 

I would determine that Mr. Hayato was experiencing partially compensated respiratory acidosis.  
b.
On 3/28, while Mr. Hayato was on the ventilator, his ABGs were as follows: pH 7.36, pCO2 50, CO2 29, pO2 60, HCO3- 32. What can you determine from each of these values?

I would determine that Mr. Hayato was experiencing fully compensated respiratory acidosis.
c.
On 3/30, after the enteral feeding was resumed, his ABGs were as follows: pH 7.22, pCO2 66, pO2 57, CO2 36, HCO3- 37. In addition, indirect calorimetry indicated an RQ of 0.95 and his measured energy intake was 1350 kcal. How does the patient’s measured energy intake compare to your previous calculations? What does the RQ indicate?

His measured intake is too low for him.  He should be taking in 350 additional Kcal per day.  Also, since his RQ is a 0.95, I would say he should be taking in more of his calories from fat and less from carbohydrates so that number can be lower.  He is obtaining a lot of CO2 from the metabolism of breaking down and using carbohydrates for energy.
19.
The patient was weaned from the ventilator on 4/2 and discharged to home on 4/5. As Mr. Hayato is prepared for discharge, what nutritional goals might you set with him and his wife to improve his overall nutritional status?
· The first goal would be to increase calorie needs so that he can maintain or increase his current weight.

· The second goal would be to stick with a high fat, low carb diet so that his RQ stays lower and have less carbon dioxide in the body.

· The last goal would be to increase nutrient dense foods in the diet, especially dairy products, so that his nutritional status increases and he can reduce his risk of osteoporosis. 
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