TOTAL PARENTERAL NUTRITION (TPN) MANAGEMENT/ADMINISTRATION

     

Level of Activity:   FORMDROPDOWN 

Supportive Data:  TPN is a nutritionally hypertonic solution which provides glucose, amino acids (protein, vitamins, and trace minerals via a central venous catheter.  It is commonly ordered for patients in situations when enteral feedings cannot meet the patient's nutritional needs due to malfunction of the GI tract .  

GOAL of TPN Therapy is to replenish depleted stores of protein, promote wound healing, weight maintenance,immunocompetence,and nitrogen balance.     
**Please refer to the Neonatal Intensive Care Unit (NICU) Standards of Practice for special consideration with infusion of TPN in the neonate/NICU patient population.  

ENCL:(1) Adult Parenteral Nutrition Order Form

     (2) Pediatric Parenteral Nutrition Order Form

Equipment: 
Alcohol 70%, isopropyl swabs.  Infusion Tubing with 0.22 micron filter.  IV Administration Set for Lipid Infusion(if ordered).  Gloves.  One roll of 1 inch tape.  Prescribed TPN and Lipid solutions with copy of orders.



=============================================================

CONTENT
Key
STEPS:
Points:

1. Line Placement.

See "Procedure for Assisting with Central Line Venous Catheter (CVC) Insertion".               

2.  INFUSION/MAINTENANCE OF 

    TPN         

2a.  Use only a Central Line to administer TPN.

2b.  An inline 0.22 micron filter must be attached to the TPN infusion tubing prior to administration of TPN.

2c.  If a line has been previously used for another purpose, it cannot be used to administer TPN.

2d.  If the Central Line has multiple lumens, a single port must be selected and dedicated solely for TPN use.  The port selected is usually the middle lumen.

3.  Assemble equipment and

take to bedside.

4a.  Verify TPN orders (encl 1 and 2) against the pharmacy labeled TPN bag.  When verifying compare with the Parenteral Nutrition Order Form.  **Note TPN must be kept refrigerated, remove 1 hour prior to use.

4b.  Once verification is confirmed, initial,time and date both the TPN order form and TPN bag.

5.  Wash hands with antiseptic scrub.

6a.  Prepare TPN infusion tubing for priming.

Prime tubing and then close clamp on IV set.

6b.  Prepare Lipid infusion tubing for priming. Prime tubing and then close clamp on IV set.

6c.  Connect TPN tubing to infusion pump.

6d.  Compare patient's ID band with label on TPN bag.

6e.  Attach TPN administration set from TPN bag to catheter hub using aseptic technique and a needleless system.

6f.  Connect Lipid tubing to infusion pump (if ordered) and attach to TPN administration set using asceptic technique.

6g.  Secure tubing and set prescribed rate,open clamps and press start.

7.  Change TPN IV Tubing every 24 hours or with each infusion bag

8.  Perform central line dressing changes per Central Venous Catheter(CVC) Dressing and Tubing Change procedure.

9.  Change TPN infusion set every 24 hours or with every bag change.

10.  When discontinuing TPN decrease the rate by 1/2 the last two hours of infusion.

For example: Patient rate is 100 cc/hour.  Decrease to 50 cc/hr for last 2 hours of  infusion.

11.  TPN orders must be renewed every 24 hours.

12.DOCUMENTATION/MONITOR 

12a.  When transcribing TPN orders,be sure to transcribe requested labs,daily weights, strict I&O, TPN rate, Lipid rate, accu checks etc. from NAVMEDCEN PTSVA 67105

(rev 2/00) onto patient profile. 

12b.  Generate a nutrition consult upon initiation of TPN.

12c.  Ensure that the following is documented daily in the patient's record during the course of therapy:

   -Date and time each TPN bag is initiated.

   -Infusion rate

   -Infusion site.

   -Volume infused

   -Patient's tolerance to therapy

   -Intake and Output.

   -Results of glucose tests.

   -Daily weights.

   -Unexpected outcomes or interventions.

12d.  Submit serial lab tests as per TPN Nutrition Care Orders.

12e.  Upon initiation of TPN obtain baseline pre-albumin blood levels.  Obtain triglyceride blood levels if lipids are ordered.

12f.  A 24 hour urine collection for UUN,Urine Creatinine and Total Volume must be completed every Monday.

12g.  Perform Accu checks every 6 hours or as ordered and record.

12h.  Perform Daily weights and record.

12i.  Perform "Strict" Intake and Output and record.

12j.  Assess the patient for impaired wound healing, glucose intolerance and signs of sepsis.

12k.  Monitor the patient's temperature and vital signs at a minimum every 4 hours and record.

12l.  Monitor white cell count per parenteral nutrition orders.

13.COMPLICATIONS

13a.  Glucose related abnormalities:

-Hypoglycemia

-Hyperglycemia

-Increased production of insulin due to glucose intolerance.

13b.  Lipid related abnormalities:

-Essential Fatty Acid Defiencies.

-Adverse reactions such as dyspnea,cyanosis,allergic reaction,nausea, vomiting,headache,flushing, fever,sweating,and chest pain.

13c.  Liver Dysfunction

13d.  Ensure all connections on central line tubing are tightended and secure.  Prime tubing appropriately and evaluate tubing for trapping of air.  Use a needleless system to prevent disconnection of tubing from central line insertion

site.


1.  Cover insertion site with occlusive dressing (per CVC care standards) after confirmation of line placement.

2a.  Any parenteral IV solution with a dextrose content of 12.5% or above must be infused via a central vein vs a peripheral vein to prevent damage/sclerosis of the vein.   
2b.  TPN infusion tubing and inline 0.22 micron filter is available from pharmacy.  Use of a micron filter will reduce microoganism growth and will decrease the risk of infection to patient.

2c.  Do not use the TPN port for blood draws, Central Venous Pressure (CVP) monitoring, or administration of medications except under special circumstances.  Consult pharmacy for any exceptions.  These measures will increase the risk of contamination and bacterial growth.

2d.  No other IV solutions or IVPB, including blood products will be administered via this IV line except Lipids.  Consult pharmacy for any exceptions.

4a.  The registered nurse with another staff member must compare the contents of the TPN solution with the TPN orders, including the amounts of additives and infusion rate. These steps reduce risk of error.  Note: Check the TPN solution for cloudiness or precipitates prior to infusing.

4b.***Note the prescribed rate is calculated by pharmacy.  It is important to follow label instructions to ensure proper rate regulation. The first infusion of TPN is gradually increased based upon pharmacy rate instructions.  This gradual increase in TPN rate improves patient's tolerance to the high glucose load, and reduces the incidence of hepatic complications. If need clarification on the rate, contact pharmacy.

6a.  Per hospital policy an inline 0.22 micron filter (supplied by pharmacy) must be connected to the TPN IV administration set.  This traps particulate matter, bacteria, endotoxins, and vents air from IV tubing.

6c.  Parenteral nutrition must be infused via an infusion pump only.  The rate of the infusion must be constant (do not adjust to catch up).

6d.  Reduce the risk of inadvertently administrating TPN to the wrong patient.

6e.Inserting a "needle" into catheter hub is not recommended because of increased risk of accidental disconnection of TPN which can result in hypoglycemia.

6f.  Lipid solutions must be infused as close as possible to the vein and below the 0.22 micron filter.  This will prevent break up of fat emulsion and clogging of lipids in filter. 

6g.  TPN must be infused at a constant rate to prevent metabolic complications.  If TPN is not available or interrupted for any reason (i.e., awaiting TPN from pharmacy), a 10% Dextrose solution must be hung and infused at the same rate as the prescribed TPN to prevent hypoglycemia.

8.  It is imperative to assess and inspect IV insertion site and dressing every shift for signs and symptoms of infection or drainage. Change dressing immediately if wet, soiled or no longer occlusive.  See the procedure for CVC dressing and tubing change for further information.

9.  Due to the high glucose content, TPN infusions must be changed every 24 hours to reduce bacterial growth.

10.  Decreases glucose load, thus decreasing pancreatic secretion of insulin to prevent rebound hypoglycemia.

11.  The physician must renew TPN orders by completing NAVMEDCEN PTSVA 6710/5 (Rev 2/00) per enclosures 1 and 2.  Orders must be sent to pharmacy daily no later than 1100.  This will allow adequate time to prepare solution and ensure timely delivery .

12a.  Documentation and monitoring is critical to minimize complications and ensure cost effective therapy.

12b.  The dietitian is responsible for over seeing the screening, assessing and reassessing of patient's nutritional needs.  The Nutrition Support Committee meets weekly to review TPN orders and treatment plans of patients who require TPN.  The dietitian is utilized as a resource to nursing staff.  **If TPN orders are initiated  on weekends page the on-call dietitian.  

12c.  Documents nursing care provided, expected outcomes, and any interventions.

12d.  Refer to Parenteral  Nutrition Orders NAVMEDCEN PTSVA 6710/5 (Rev 2/00) per enclosures 1 and 2.

Monitoring of lab data is imperative to reduce complications (See Complication Section below for specifics).

12e.  Pre-albumin levels are drawn upon initiation and then every Monday while TPN is infusing.  **Note for Pediatric Patients triglyceride levels are drawn upon initiation of lipids and then daily.

12f.  Analysis of a 24 hour urine specimen will provide clinical information about the patient's nutritional status by analyzing Nitrogen Balance and Catabolism.  (Begin 24-hour urine in a.m. on Sunday).

12g.  High carbohydrate intake in TPN solution may lead to glucose intolerance. Notify the physician of accu check results that are out of range.

12h.  Compare with baseline weight and note trends in weight changes.  Weight changes are indicative of dehydration or fluid overload.  Dehydration may occur as a result of fluid losses or inadequate fluid intake.  Overhydration may occur in patients with cardiac, hepatic, or renal failure.

12i.  Intake and Output amounts reflect fluid balance.  Trends over a 2-3 day period may reveal a negative or positive fluid balance, indicating need for change in volume of TPN or other fluids.

12j.  Deficiencies in  vitamins and trace elements may cause abnormalities in metabolism and impairments in skin integrity. Per Commands's Nutritional Support Guidelines, trace elements and vitamins will be added to TPN solution daily.

12k.  Elevated temperature and white cell count may indicate development of systemic infection.  Central venous catheter and/or TPN solution should be considered as potential sources of infection until ruled out.

13a.  Excessive dextrose administration is associated with major metabolic consequences to the immune system, hepatic function, respiration and even electrolyte balance.  Hyperglycemia impairs phagocytosis of circulating phagocytes and metabolic functions, while increasing respiratory workload by the excessive production of carbon dioxide.

Hyperinsulinemia causes significant shifts in potassium and phosphorus into intracellular compartments and may induce the refeeding syndrome in severly malnourished patients.

13b.  Excessive Lipid administration produces impairments in Kupffer cell activity that impairs phagocytosis in macrophages thus impairing immune function.  It induces gas diffusion abnormalities in the critically ill.May produce hypertriglyceridemia.

Large amounts of dextrose based TPN will induce hyperinsulinemia and prevent mobilization of fats from adipose tissue.  Symptoms of Fatty acid deficiencies include:

   -Dry scaly skin

   -Sparse hair growth

   -Brittle Finger nails

   -Increased Capillary permeability

   -Increased metabolic rate

   -Imparied weight gain

   -Impaired wound healing

   -Increased platelet aggregation

   -Increased susceptibility to infection.

If a reaction occurs shut off lipid infusion immediately and contact physician.

13c.  TPN may cause elevation

in alkaline phosphatase concentrations and transaminase.  Symptoms of liver dysfunction include:

-Hyperbilirubinemia

-Azotemia due to excessive protein administration.

-Hyperammonemia due to hepatic dysfunction and excess of free ammonia.  If an elevation in liver enzymes occurs, TPN solution may need to be adjusted.
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