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CRITICAL CARE CASE STUDY

A 60 YO male was admitted to the hospital after several days of worsening abdominal pain and nausea for which over-the-counter antacids provided no relief. His medical history was significant for hyperlipidemia; his surgical history was significant for recent knee surgery, hernia repair, and an appendectomy. He reported no known allergies.

On physical exam, the patient was found to be a well-nourished male, height 6'2" and weight 235 lbs. His vital signs were stable. Abdominal findings included tenderness in the left and right lower quadrants, normal bowel sounds, and no organomegaly. An abdominal series demonstrated a high-grade small bowel obstruction. A nasogastric tube was placed to decompress the patient's stomach. An enema was also given. Intravenous fluids were provided for hydration. 

Laboratory values are as noted.

	TEST
	NORMAL RANGE
	ADMISSION VALUE

	Hemoglobin
	11-15 g/dl
	16.9

	Hematocrit
	32-45%
	48.2

	Glucose
	67-109 mg/dl
	138

	BUN
	8-25 mg/dl
	19

	Creatinine
	0.4-1.4 mg/dl
	0.9

	Na
	135-145 mEq/l
	141

	Potassium
	3.6-5.1 mEq/l
	3.8

	Chloride
	98-110 mEq/l
	102

	Alkaline phosphatase
	45-135 IU/l
	92

	Triglyceride
	< 250 mg/dl
	103

	Calcium
	8.5-10.5 mg/dl
	8.4

	Magnesium
	1.3-1.9 mg/dl
	1.8

	Phosphorus
	2.7-4.5 mg/dl
	3.7


On hospital day 2, the patient was taken to the operating room and underwent an exploratory laparotomy and lysis of adhesions. Postoperatively, he received intravenous fluids. His nasogastric tube remained on continuous suction with high volume outputs ranging from 1200 to 1800 ml per day.

On postoperative day 6, the patient was referred to the nutrition support service for initiation of TPN due to delayed return of bowel function and prolonged post-operative ileus. His weight was now 220 pounds. Part of this weight loss could be attributed to a net negative fluid balance resulting from large volume nasogastric drainage. Vital signs were stable and his lungs were clear. His abdomen was soft and nontender. He had minimal bowel sounds and had not passed any flatus. The nasogastric tube was still suctioning and had been draining approximately 1700 ml per day. His urine output was adequate.

The decision was made to begin TPN. Although the patient had no pre-existing nutritional deficits, he had experienced significant weight loss during the hospitalization and continued to have high-output nasogastric drainage. A triple-lumen catheter was inserted into the superior vena cava. Placement was confirmed by x-ray.

QUESTIONS

1. List at least 5 indications for the use of TPN:
Severe malnutrition and intolerance to enteral nutrition
Any contraindications: SBO, GI fistula, paralytic ileus, mesenreric ischemia

Nonfunctioning GI tract

Bowel rest

Severe malnutrition or catabolism & patient unable to eat for >5 days

2.
Name 5 contraindications for giving a patient TPN:
  Treatment <5 days without severe malnutrition


  Functioning GI tract


  Inability to obtain venous access


  Prognosis that does not warrant aggressive nutrition support


  Conditions like hyperglycemia, azotemia, encephalopathy, hyperosmolarity and severe fluid and electrolyte disturbance. 


  
Calculate the patient's energy and protein needs.  Show your calculations and weight basis.


Mifflin St Joer: 6.25 (188cm) + 9.99 (107 kg) – 4.92 (60) + 5 =  1,954 kcals per day


Adjusted body weight = 107-80 x .25 + 80 = 87 kg


Protein: 1.2 x 87 =  104g



  1.4 x 87=  122 g


3. Calculate the patient's fluid needs.
 30(87g)= 2,610 ml/kg 

  

4. Make recommendations for dextrose, amino acids, lipid and total volume for the TPN solution. (Calculate based on the example given in the TPN worksheet). The solution will be given as a three-in-one admixture.
1,954 calories

104-122g protein (122g)*

2,610 ml total volume

1. Amino Acids:

   122g/ 2.61 L = 47g/L

   122g x 4 kcal/g = 488 kcals

2. Dextrose:

    About 55% calories

    1,954 kcal x .55 = 1,074 kcal

    1,074/ 3.4 kcal/g = 316 g

     316g/2.6L = 121 g/L = 12.1 %
3. Fat

    Remainder of calories

    488 + 1,074 = 1,562 total kcals

    1,954 – 1,562 = 392 kcals left

  392 kcal/ 10 kcals/g = 39g fat

TPN recommendation: 
Rate of 108 ml/hr (4.7 % AA)
AA: 47 g/L

Dextrose: 121g/L

Fat: 39g/day

5. List four potential complications of TPN
Dehydration/Over hydration

Infection and sepsis

Metabolic complications

GI complications

Hyperglycemia – start dextrose off slow 
6. List the labs and nutritional parameters for monitoring TPN 

Daily: Weight, electrolytes, glucose, I&O

Weekly: CBC, BUN, creatinine, albumin, prealbumin, CPR, triglycerides

7. What lab value is used to monitor lipids?
 Triglycerides, LDL, HDL, Lipase
  

8. List the consequences of excess fat administration
Excessive fat can lead to Hypertriglyeridemia and fat over load. Can be identified patients with respiratory distress and abnormal liver function labs/tests. 
9. Describe three-in-one admixture or total nutrient admixture (TNA). List the advantages and disadvantages
When a solution contains dextrose, amino acids and lipids it is called TNA, 3-in-one solution or all-in-one. The advantages of adding lipid to parenteral nutrition to make a TNA are that it allows for slower infusion over 24 hours, only need one pump and further decreases the risk of bacterial growth, because the pH in a TNA prohibits bacterial growth.  Downside it reduces the stability of the solution.
  

10. What is the maximal amount of carbohydrate tolerated?
Typical range is between 15-30% in a central line do not exceed 35%

In a peripheral line usually 5-10% (from my hospitals standards of care)

From college and my book below it says no more than 7mg/kg/min is the max tolerated. Critically ill patients about 4mg/kg/min. 
  
11. List the consequences of excessive carbohydrate administration. 
Hyperglycemia & Refeeding Syndrome

12. Name 4 differences between TPN and PPN.
	TPN
	PPN

	Short and Long term access
	Short term access only < 14 days

	Catheter ttip reaches the vena cava
	Catheter tip outside of the central vessels

	Access via the subclavian, jugular, femoral, cephalic and basilica viens (PICC line)
	Access via the the peripheral viens (cephalic, basilica and brachial)


13. What is the maximum osmolality recommended for PPN?  Why is this important?

The maximum osmolarity for PPN is 900 mosmol/L to prevent phlebitis (inflammation of the veins) or bursting of the viens. In turn this limits the amount of energy and protein a solution can provide. 
14. Define cyclic TPN.  What are the advantages?  What needs to be considered prior to changing from continuous to cyclic TPN?

Cyclic TPN is usually run at night for 8-16 hour periods for patient to continue with their normal routine during the day time. This is important for patient who may require long term TPN or are on it at home. The patient can switch to cyclic TPN when their condition improves.  Continuous infusion are given to critically ill and malnourished patients who cannot not receive enough nutrition in the shorter time frame. 
15. Complete the following cyclic TPN calculation:  65 yom receiving TPN for 16 hours daily.  Total volume needed is 1700ml.  What is the 1 hour taper up and taper down rate?  What is the maximum infusion rate?

1700/15 = 113 ml/hr x 14 hrs = 1,587ml
1700-1587 = 113ml max infusion rate

113ml/2 = 57 ml/hr tapered rate
16. A septic patient needs high protein.  They have CHF so are on a fluid restriction.  TPN order is 6% amino acids, 15% dextrose and 150ml IL at 40 ml/hr.  The pharmacy calls to tell you they can’t make the TPN.  Why?  How much fluid would you need to make this TPN? (Remember, you need 100ml fluid to compound 10 gm amino acids and 100ml fluid to compound 70 gm dextrose + an additional 100-200 ml for the electrolyte, vitamins, etc) 
40ml/hr x 24hr= 960 ml

960ml x 0.06= 58g Amino Acids  

10g/100ml=58g/Xml = 580ml
960ml x 0.15=144g Dextrose
70g/100ml=144g/Xml= 205ml
580+205+150=935ml total
The rate at which the TPN is order for allows for 960ml total. If there is 935 ml total of amino acids, dextrose, and fat then there is only 25 ml left. This would not be enough for electrolytes, vitamin/mineral etc, since we need at least 100-200 ml for these nutrients. 
18.
A patient may receive Propofol in the ICU.  What is propofol?  How many kcals/ml does it contain?  How may this impact your nutrition recommendations?



 Propofol is a lipid solution used for sedation before and after surgery or in the ICU for a temporary state of unconsciousness. It provides 1.1 kcal/ml. When patients are on propofol we as nutrition professional need to remember that this provides extra kcals and grams of fat. We want to know what rate it is running at to prevent under/over feeding as well as the amount of lipids to give.
19.
What type of IVF should be avoided in the dehydrated patient and why? What type of IVF should be given?  


A patient who is dehydrated has depleted intravascular volume. So an isotonic solution such as normal saline has similar concentrations to that of body water.  I believe half normal saline solution should be given to provide expansion of intravascular volume since it is hypotonic.
20a: Why is normal saline considered isotonic? 

 Normal saline is considered isotonic because the osmolality is 300 mOsm/l which is similar to human body water. 
20b: Why is 1/2 normal saline considered hypotonic? 



½ normal saline is considered hypotonic because it will move into the cells and intravascular space. There will be very little of this solution left in the blood. 
20c: Why is a solution of 5% dextrose in normal saline considered hypertonic?
 

5% dextrose in normal saline is considered hypertonic since it pulls water into the intravascular space from the cells. 
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