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Introduction

In critically ill patients, malnutrition is associated with 
impaired immune function, impaired ventilatory drive, 
and weakened respiratory muscles, leading to 
prolonged ventilatory dependence and increased 
infectious morbidity and mortality.

Malnutrition is prevalent in intensive care unit (ICU)
patients, has been reported as being as high as 40%, 
and is associated with increased morbidity and mortality.

JPEN 27:355-373, 2003 



Introduction

The benefits of nutrition support in the critically ill include 
improved wound healing, a decreased catabolic response to 
injury, improved gastrointestinal (GI) structure and function, and 
improved clinical outcomes, including a reduction in complication 
rates and length of stay, with accompanying cost savings.
However, nutrition support is not without adverse effects or risks.

The use of nutrition support in ICUs has been shown to vary from
14% to 67% of all patients in the ICU. Recent surveys report the
use of PN ranging from 12% to 71% and the use of EN ranging 
between 33% and 92% of patients receiving nutrition support in 
the ICU.

JPEN 27:355-373, 2003 



Nutrition Support Service

Function to assess and manage patients 
determined to be nutritionally at risk.
– Improved patient outcomes.
– Decreased length of hospitalization
– Improved cost effectiveness

ASPEN 2002



Specialized Nutrition Support Administration

Enteral nutrition or Parenteral nutrition
– Khursheed N Jeejeebhoy. Total parenteral

nutrition: potion or poison? American Journal of 
Clinical Nutrition74(2): 160-163,2001

– Woodcock NP, Enteral v.s. parenteral nutrition: 
a pragmatic study. Nutrition 17(1): 1-12,2001



Perspect Crit Care 1989; 2:1.(14)



Theory of the benefits of enteral nutrition

Prevents mucosal atrophy？

Table   TPN and intestinal atrophy in humans

Reference                                                       Finding

Guedon et al, 1996                                  No atrophy after 21d of NPO

Rossi et al, 1993                                      Atrophy after 9 mo of NPO

Pironi et al, 1994                                      No atrophy with TPN compared with 
enteral nutrition for ≥10 d

Groos et al, 1996                                     Atrophy after 7-12 wk of TPN

Human studies have not shown any 
intestinal atrophy with complete bowel rest 
and TPN, even 1 mo after the withdrawal 

of food by mouth.



Theory of the benefits of enteral nutrition

Prevents bacterial translocation？
Bacterial translocation was identified by culturing the same organism in 
the blood as in the intestine and the mesenteric lymph nodes.

Table   TPN and bacterial translocation in humans

Reference                                                       Finding

Sedman et al, 1994                                 No different between p’t receiving 
TPN or EN

Moore et al, 1992                                    only 2 of 132 p’ts had translocation 

There is little evidence in humans that 
TPN causes atrophy of the intestinal 

mucosa and that EN prevents bacterial 
translocation.



















Conclusion

TPN undertaken by experienced teams does not 
cause more complications than does EN.
When indicated because of the inability to give 
EN, TPN is beneficial in the treatment of 
malnutrition but is not a cure for all illnesses.



Specialized Nutrition Support Administration

If gut was work, use it！



Relative Contraindications to
Early Enteral Feeding

Small bowel ileus
Bowel obstruction
Intra-abdominal sepsis
Necrotizing pancreatitis
High-output gastrointestinal fistulas
Short-bowel syndrome



Gastroenterology 2001;121:970-1001.

Prop UGI cancer B

LBW infants without IEF A

Not severe malnutrition
Expected resumption of enteral
nutrition ≤ 14days 

Not severe malnutrition
Expected resumption of enteral
nutrition ＞ 14days Short bowel＞3 mo life expectancy A

preoperative BSevere malnutrition
Expected resumption of enteral
nutrition: not applicable



Reducing Mortality and Morbidity Rates with 
Parenteral Nutrition

PN can improve the clinical outcome in some conditions in which 
malnutrition and inflammatory stress coexist, especially p’t with 
anorexia, malabsorption, or bowel dysfunction.
– Major trauma                         Acute hepatic encephalopathy
– Major burns                           ARF
– Head injury                            BMT
– Sepsis syndrome                   AIDS
– Major general surgical procedures in moderately to severely 

malnourished p’t
– Major abdominal or thoracic surgery in moderately to severely 

malnourished p’t
– Major abdominal or thoracic surgery for cancer in moderately to 

severely malnourished p’t



NST工作流程及

各專業人員職責、分工內容介紹

--以彰基為例--



臨床醫師經由電腦彰基2000會診系統進入—TPN 會診

電腦連線通知靜脈營養支持小組及營養部並列印會診單

營養評估
靜脈營養支持小組護理師及營養師

與臨床醫師、CNSS醫師溝通了解病情及營養需求

腸道營養支持

給予腸道營養並追蹤評估

靜脈營養支持

CNSS醫師根據營養評估開立醫囑

專職藥師調配處方

完成會診
定期追蹤訪視並作營養評估與監測









Role of Nutrition Support Team Members

Nurse
1. Be a resource person for patients, staff and local health 

care providers regarding parenteral nutrition therapy 
and central venous catheters. 

2. Monitor quality care for parenteral nutrition therapy and 
central venous catheters. 

3. Participate in the discharge planning and patient 
education of home parenteral nutrition therapy patients. 

4. Follow-up with home parenteral nutrition therapy 
patients after discharge from the hospital. 



Role of Nutrition Support Team Members

Dietitian
1. Assess the nutritional status of the patient and 

determine nutritional needs. 
2. Develop and implement a plan of nutritional care based 

on assessment of needs. 
3. Monitor and evaluate nutritional status on an ongoing 

basis and recommend changes as needed. 
4. Educate patients, physicians, and other health 

professionals on types and methods of nutritional 
support for hospital and home use. 



Management of Total Parenteral Nutrition

Indication for TPN
– Nonfunctional gastrointestinal tract

• Small-bowel syndrome
• Inflammatory bowel disease
• Enterocutaneous fistula
• Chronic intestinal Pseudo-Obstruction
• Severe diarrhea 
• Severe malnutrition or severe catabolism
• Severe GI toxicities associated with chemotherapy and 

radiation



Management of Total Parenteral Nutrition

Indication for TPN
– Organ failure

• Pancreatitis
• Hepatic failure
• Renal failure
• Multiple organ failure

– Perioperation patient
– Anorexia nervosa
– Neonatal conditions
– Hyperemesis gravidarum



Role of Nutrition Support Team Members

Physician
1. Indicate whether the patient needs to have parenteral

nutrition therapy. 
2. Assess the patient and order appropriate nutrition and 

electrolytes needed for the patient after evaluating lab 
values. 

3. Evaluate the patient for potential line infections. 





Nutritional Assessment

Registered dietitians will provide a nutritional assessment 
upon request. An assessment may include the following 
parameters:

1. Diet history includes information about weight change, food 
intake (if applicable), and nutritional support history. 

2. Calculation of calories, protein, fat, and carbohydrate from all
sources of nutrition support are made. 



Nutritional Assessment

Registered dietitians will provide a nutritional assessment 
upon request. An assessment may include the following 
parameters:

3. Nutritional needs 
a. Basal energy needs are calculated from patient’s weight, height, and 

age. Additional energy needs are based on an assessment of activity 
and metabolic needs. 

b. Protein needs are determined by the patient weight and metabolic
state (e.g., burn, sepsis, renal disease) 

c. Fluid requirements are 30 — 35 cc/kg (average sized adults), or 25 
cc/kg (65 years of age or older)



步驟二：全靜脈營養支持的營養評估畫面—評估資料1。



步驟三：進入全靜脈營養支持的營養評估畫面—評估資料2。









Solutions and Additives

Lipids 
a. Used as a calorie source and to prevent fatty acid 

deficiency（4-10﹪of the total daily calories as linoleic
acid is necessary to provide essential fatty acid 
supplementation）. 

b. Fat emulsions are available as a 10%LCT product which is 
1.1 Kcal/cc and a 20% product which is 2.0 Kcal/cc
（MCT/LCT=50:50）.

c. Fat emulsions should not more than 60% of the total 
calorie input of the patient（even in the most immune 
compromised patients）. 

















步驟四：進入全靜脈營養支持的”配方及添加物畫面”。



Clinical application of parenteral nutrition





步驟五：進入全靜脈營養支持的”歷史資料”畫面。



Role of Nutrition Support Team Members

Pharmacist
1. Assess the stability and the compatibility of the 

parenteral nutrition solution. 
2. Assist the physician in initiating, maintaining, and 

monitoring the therapy’s affect on the patient’s 
metabolic condition. 

3. Provide educational programs on select parenteral
nutrition topics. 

4. Assist in the coordination and arrangement of home 
therapy prescriptions. 



回覆會診單



General recommendations for TPN monitoring



Role of Nutrition Support Team Members

Nurse
1. Be a resource person for patients, staff and local health 

care providers regarding parenteral nutrition therapy 
and central venous catheters. 

2. Monitor quality care for parenteral nutrition therapy and 
central venous catheters. 

3. Participate in the discharge planning and patient 
education of home parenteral nutrition therapy patients. 

4. Follow-up with home parenteral nutrition therapy 
patients after discharge from the hospital. 



Role of Nutrition Support Team Members

Dietitian
1. Assess the nutritional status of the patient and 

determine nutritional needs. 
2. Develop and implement a plan of nutritional care based 

on assessment of needs. 
3. Monitor and evaluate nutritional status on an ongoing 

basis and recommend changes as needed. 
4. Educate patients, physicians, and other health 

professionals on types and methods of nutritional 
support for hospital and home use. 



步驟五：進入全靜脈營養支持的”FOCUS值”畫面。



彰基執行TPN現況分享
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成人全靜脈營養支持小組內外科人數分布狀態
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成人全靜脈營養支持小組結案原因
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1. Enterocutanous fistula /Enteric anastomotic leakage
2. Hyperemesis gravidarum
3. Inability to absorb nutrients via the gastrointestinal tract
4. Inflammatory bowel disease when bowel rest for 2-4 weeks is indicated
5. Intractable diarrhea
6. Major surgery when adequate enteral intake is not expected to resume within 7-10 

days
7. Massive bowel resection(SBS)
8. Moderate stress when enteral diet is not expected to resume in 7 days
9. Moderate to severe acute pancreatitis
10. Patients undergoing high-dose antineoplatic therapy(Chemotherapy/Radiotherapy)
11. Severe catabolism with or without malnutrition when the gastrointestinal tract is 

nonfunctional for 5-7 days
12. Severe malnutrition with a temporary(5-7 days) nonfunctional tract

Total Parenteral Nutrition indicator



成人全靜脈營養適應症分布狀態
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成人全靜脈營養熱量需求狀態
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THANKS FOR YOUR 
ATTENTION
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