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| ntroduction

This handbook of enteral and parentera nutrition provides generd information about the use of
pediatric and adult nutrition support at the Clinical Center. It includes practica guiddinesfor the
assessment, planning, and ddlivery of nutrition to petients on parenterd and enterd formulations. It
is not intended to be a complete resource of information regarding metabolism or the diversity of
complications that may arise with enterd or parenterd dimentation. Nutrition and pharmecy staff
are available for consultation regarding specific problems.

For questions; Page or call:
Clinical Nutrition (adult) Sara Bergerson 104-4786
Clinical Nutrition (pediatrics) Jennifer 104-3831-7
Clinical Pharmacy:
(Pediatrics) Paul Jarosnski 104-2220
(Oncology) Dave Kohler 104-2619-7
(Endocrine & Metabolism) Karim Cdis 104-8837
(ICU) Brad Moriyama 301-285-1018
Pharmacy IV Room 301-496-6551
Metabolic Cart Consult 301-496-1520

Vascular Access Device Sarvice 301-435-2351



I ndications and Contraindications
Enteral feeding: provison of liquid formula diets by tube into the GI tract
Indications:

Protein/Calorie manutrition and inadequate ord intake

Wil nourished but ora intake <50% of required for >7-10 days
Mechanicd Gl tract dysfunction/disorders

Trangtion between TPN and ord feeding

Hypermetabolic condition

Contraindications:

Intractable vomiting

Intestinal obstruction

Upper Gl tract hemorrhaging

High risk for respiratory aspiration

Severe intractable diarrhea

Significant bowel resection

Prognodis not warranting aggressive nutritiona support

Parenteral nutrition- provison of some or all nutrientsintravenoudy
Indications:

Dysfunctiond Gl Tract
Bowd Rest
Severe manutrition or hypermetabolismunable to meet protein/calorie needs by entera
route
Alternative to enterd route in critical Stuation to avoid uncertainties of nutrient uptake and
utilizetion
Contraindications:
Trestment anticipated less than 7-10 days
Functioning GI Tract

Inability to obtain venous access
Prognosis not warranting aggressive nutritiona support



Accessfor Parenteral Nutrition--Peripheral (PPN) or Central (TPN)

Considerations for TPN
Long term support; >7-10 days
Useful for severe nutritiona depletion and/or increased nutrient needs
Solution concentration can be >1000 milliosmoles per liter

Requires surgical procedure for central venous catheterization

Considerations for PPN
Short term support; 5-10 days

Ussful when centrd line insartion is otherwise contraindicated; requires good periphera
VENOoUS access

Requires a high percentage of calories from fat (30-60%) and a high fluid volume (3 liters)
to reach upper caorie limit (2000 kcd/day)

May be used astrangitiona feeding moddity to provide maintenance
caorie needs for short time frame.

Solution concentration should be limited to 900 millimoles per liter

Access Final Dextrose Concentration Dextrose Cdoried/Liter
TPN D20-D35 680-1190

PPN D5-D10 170-340



ALGORITHM FOR ROUTESTO DELIVER NUTRITION SUPPORT

NUTRITIONAL ASSESSMENT
i Decision to I nitiate Specialized Nutrition Support

FUNCTIONAL GI TRACT

YES / \A NO
v v

ENTERAL NUTRITION (1) PARENTERAL NUTRITION
Long Term Short Term
Gastrostomy Nasogastric
Jejunostomy Nasoduodenal Short Term Long Term
Nasojejunal l Or Fluid Restricted

/ Gl FUNCTION* \

Peripheral PPN* Central TPN*

Normal Compromised \ /
_ Gl FUNCTION
¢ Defi ne* Formula(2) RETURNS

Intact Nutrients (3) ?gi;‘;“ﬂw A/LA
‘\ [nadequate Adequate

Adequate TPN Progress to More
Progress to Oral Supplementation Complex Diet and Oral Y
Feedings ¢ Feedings as Tolerated

Progressto Total

ES NO
Enteral Feedings

The algorithm describes the thought process for determining the appropriate nutrition support regimen. If the patient
has afunctional Gl tract, then enteral rather than parenteral nutrition should be considered. Parenteral nutritionis
indicated in situations such as obstruction, peritonitis, intractable vomiting, active pancreatitis, short-bowel syndrome,
or ileus. For short term enteral nutrition, a nasogastric, nasoduodenal, or nasojejunal tube is appropriate. For long-
term enteral nutrition, a gastrostomy or jejunostomy tubeisindicated. When choosing an enteral formula, if the Gl
tract is functioning, then an intact nutrient formulais recommended, but if Gl function is compromised then a defined
formula should be considered. For short term parenteral support, peripheral (PPN) can be considered, but for long term
or fluid restricted support, then Central TPN isnecessary. As Gl function normalizes, transitioning can be made from
parenteral to enteral then to oral nutrition.

*Formulation of enteral and parenteral solutions should be made congdering organ function
(e.g., cardiac, rend, respiratory, hepatic).
1. Feedings may be more appropriate distd to the pylorus if the patient is at increased
aspiration risk.
2. Elementa low/high fat content, lactose-free, fiber-rich, and modular formulas should be
provided according to patient's Gl tolerance.
3. Polymeric, complete formulas, or pureed diets are appropriate.

From: " Guidelinesfor the use of Parenteral and Enteral Nutrition in Adult and Pediatric Patients," JPEN, Vol 17 #4
(suppl) July-Aug, 1993 p 75-A



Determining Calorie, Protein, and Fluid Needs

Age (vears)
0-1

1-3
4-6
7-10
11-14

15-18

Calories/kg

100-110

100

90

70

40-60

40-45

Calorie and Protein Needs (Pediatrics)

gm. protein/kg
2.5-3.0

1.5-3.0
1.2-3.0
1.0-2.5
1.0-2.0

1.0-2.0

Please consult the dietitian for estimation of the calorie and protein
needsfor children who are significantly above or below the
weight/height standard for their age.

Helpful Clinical Center Pediatric Web sites:

http://www.cc.nih.gov/ccc/pedweb/pedsstaff/index2.html (general pediatric

staff resources)
http://www.cc.nih.gov/ccc/pedweb/pedsstaff/tpn.html

http://www.cc.nih.gov/ccc/pedweb/pedsstaff/ive.html



Calorieand Protein Needs (Adults)

Age (years) Cdorieskg* gm.protein/kg**
>18 20-45 0.82.0
Calories/kg*

Use actual body weight or adjusted weight (formula below) if patient isobese (BMI > 30)

Adjusted Weight Formula=IBW + (0.25 x (actua body weight-1BW))

IBW = Ided Body Weight When caculating IBW, use aBMI of 25
Unit of weight = kg

20 caorieskg - wadting, manutrition

25 caorieskg - maintenance

30-35 cdories/kg - anabolism in moderate depletion
40-45 caorieskg - anabolism in severe depletion

FOR A MORE PRECISE MEASUREMENT OF BASAL OR RESTING CALORIE
NEEDS, THE METABOLIC CART SHOULD BE CONSULTED.

**gm. Protein/kg:
0.5-0.8 gm. protein/kg- hepatic encephaopathy or rend failure (without dialysis)
0.8-1.0 gm. protein/kg- no Sgnificant stress
1.1-1.5 gm. protein/kg- moderate stress
1.5-2.0 gm. protein/kg- severe stress
1.2-1.5 gm. protein/kg- peritoned didyss

1.0-1.2 gm protein/kg- hemodiayss CVHD and CVVH



Fluid Requirements

M ethods to deter mine maintenance requir ements:

1 ml free water/1 caorie ingested

Use Reference weight (chart below)
ReferenceWeight Fluid
5.0—-10kg 1500-1800 ml/m2/day
10- 30 kg 1500 mi/m2/day
Adolescents 1500 ml/m2/day
Adults 1500 mi/m2/day

Consderationsregarding fluid requirements:

Increased fluid may be necessary for conditions causing greater losses such as diarrhea, fever,
high output fistulas, large draining wounds and diabetes ingpidus.

Other conditions such as hepatic or rend failure, congestive heart failure, pulmonary edema or
head injury may necessitate afluid redtriction.

Consider addressing and managing a disturbance of fluid volume, concentration
or compadition prior to initiating a nutrition support regimen, for example when:

Sodium
Potassum
Chloride
Bicarbonate
Cdcium (totd)
Magnesum
Phosphorus

<125

<3
<85
<15
<2
<0.5
<1.8

or >155 mmoal/L
or >6 mmol/L
or >115 mmoal/L
or >35 mmal/L
or >3 mmol/L
or >2 mmol/L
or >4.7 mg/d

Whilefine-tuning of eectrolytes can be made via a parentera nutrition regimen when it
makes sense physiologicaly, any mgor aberrations of dectrolyte status, especidly if
symptomatic, should be managed outside of the nutrition support regimen.




M etabolic Cart Consult Service

The Critical Care Medicine Department, in conjunction with Pharmacy and Nutrition
Departments, provides aMetabolic Cart Consult Service to accurately determine resting
energy expenditure and caloric needs for patients who are receiving nutrition support.
Formulas commonly used to estimate energy expenditure may not accurately predict energy
expenditure for some of the patients commonly see at the Clinical Center.

The metabolic cart permits the individudization of a patient's nutrition support regimen
based on the energy expenditure of his’her disease process. Individuaizing nutrition support
regimens will hopefully prevent the unintentional under- or over-feeding of patients and
provide them with the appropriate mixture of nonprotein caories. The consultants will
provide awritten interpretation of the results of the metabolic cart study.

The patients recelving nutrition support who would benefit from ametabolic cart sudy
indude criticaly ill patients, pediatric patients, bone marrow transplant patients, post-
operdtive surgery patients, and patients scheduled for discharge on home nutrition support
regimens. The metabolic cart study will be performed in the patient's room and takes
approximately 30 minutes. The only requirement is that patients scheduled for ametabolic
cart study must be at bed rest for one hour before the study.

Metabolic cart sudies will be performed at times to accommodate specia patient needs.

Toinitiate a consult: Cdl 496-1520 to request atime for your patient. If possible,
scheduling should be done at least 48 hoursin advance.

10
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Parenteral Nutrition Macro and Micronutrient Requirements

Infant/Children Adolescents Adults
(0.5-30kQ) (> 30kg)
Water 1500-1800 ml/n/d 1500 ml/ mf/d 1500 ml/ nmf/d
Energy 70-110 cal/kg/d 40-60 cal/kg/day 25-45 cal/kg/d
Dextrose
Initial 5-10% (50-100 g/L) 5-10% (50-100 g/L) 10-15% (100-150 g/L)
Advance 5% (50 g/L) 5% (50 g/L) 5-10% (50-100 g/L)
Max 12-15 mgkg/min 7-14 mgkg/min 4-6 mg/kg/min
20-35% (200-350g/L) | 20-35% (200-350 g/L) | 20-35% (200-350 g/L)
Protein
Initial 1 g/kg/d 1 g/kg/d Atgod *
Advance 0.5-1 gkg/d 1 g/kg/d -
Max 3 gkg/d 2 glkg/d 2 glkg/d
IV Fat
Initial 1 gkg/d 1 gkg/d At god *
Advance 1 g/kg/d 1 g/kg/d -
Max 2-4 glkg/d 2-3gkagd 2 gkg/d
(60% of T.Cd)
Sodium 2-4 mEg/kg/d 2-3 meg/kg/d 60-150 mEg/d
max155 mEg/l
Potassum 2-3 mEg/kg/d 1.5-3 mEg/kg/d 40-240 mEg/d
max 80 mEq/!
Magnesium 0.3-1 mEgkg/d 0.2-0.3 mEg/kg/d 8-24 meg/d
Calcium 0.5-2.5 mEg/kg/d 0.5-1 meg/kg/d 10-40 mEg/d
max 30 mEg/!
Phosphorus 0.5-2 mM/kg/d 0.5-1.3 mM/kg/d 15-50 mM/d
max 30 mmoal/l
Trace Metals
Pediatric 0.2 mi/kg/d 0.2 mi/kg/d
(10 ml/max) (10 ml/max)
Adult 1mi/d
M ulti-vitamins
Pediatric 5ml/d e s
Adult 10 ml (1 dose)/d 10 ml (1 dose)/d
Selenium 2 meg/kg/d 2 meg/kg/d 40 mcg
(40 mcg/max) (40 mcg/max)

*Begin at lower dose if malnourished




Complications

Hyperglycemia

Hyperosmolar,
hyperglycemic,
nonketotic
dehydration (HHND)
and coma

Hypoglycemia

Hyperkdemia

Hypokademia

Hyperphosphatemia
Hypophosphatemia

Hypercacemia

Hypocadcemia

Managing TPN Complications

Possible Cause
Glucose exceeds inaulin

Steroid therapy
Diabetes, Trauma

Hyperglycemia,
glucosuria, coma

Decreased
inaulin need

Decreased rend

function; potassum;
low cardiac output;
K+ sparing diuretic

Anabolism; medications

that waste potassum;
Gl losses

Too much PO4; rend
inaufficdency

Too little PO4; anabolism

Excess adminidration of
Cdcdium or vitamin D

Increased need;
hypoabuminemia

I ntervention

Control hyperglycemia,
advance dowly
Addinaulin

Less kca from CHO;
add insulin

Stop parentera feeding;
hydrate. Giveinsulin if

necessary; correct
electrolytes.

I ncrease dextrose

Control
potassum; look
drug/nutrient
interactions

Increase potassum

Monitor and
decrease PO4

Monitor and
increase PO4

Decrease amount; ook
for drug/nutrient
interactions, i.e. thiazide
diuretics

Increase amount; check
Sserum magnesum
andvitamin D

and dbumin



Hypertriglyceridemia

Essentid fatty acid
deficiency

Prerend azotemia

Hyperanmonemia

Intolerance

Inadequate lipids

Excess protein

Hepatic dysfunction

Monitor and reduce
amount; run in over
longer time period

Increase lipids
Decrease protein,
Increase non-protein

kcal

Decrease protein

Adapted from: review of Dietetics Register ed Dietitian's Examination Study Manual. Aspen Publication.

Page 1:165, 1993.
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Ordering Parenteral Nutrition

There are no standard solutions for TPN at the Clinical Center. Each bottle is customized to
the patient's specia needs.

Dextrose and Amino Acids need to be ordered daily by 2 PM, so they can be ddlivered to the
patient care unit by 6 PM. Ordersfor outpatients or patients who will be discharged on TPN
should be entered before 11 am so they can be ready for pick-up after 3 PM.

Order fat emulsion only once, unless the order needs to be changed.

Discontinuation of Parenteral Nutrition Infuson

If the infusion must be interrupted or stopped suddenly and the patient is NPO, the infusion rate
should be reduced by one-hdf for at least one hour or the parenterd nutrition solution may be
replaced by a 10% dextrose solution.

When the parenterd nutrition infuson is to be discontinued, this should be done ether by
gradually decreasing the dextrose infusion over 1-2 days or by stopping the parentera nutrition
solution if adequate caorie intake viathe Gl tract is ensured.

Conversion to Cyclic Parenteral Nutrition Infusion

The parenterd nutrition infusion can be shortened to less than 24 hours after dectrolyte deficits
are replaced, fluid baance is established, and tolerance to macronutrients is documented.

The infusion period can be shortened at first to 18-20 hours. Blood glucose determinations
should be done just before tapering, when the solution is terminated, and 1/2-1 hour later. The
infusion period can be further decreased over the next 24-48 hours until the infuson is given
over 10-12 hours. When a short cycle time requires ahigh infuson rate, it is best to utilizea
pump that can be programmed to taper the infusion rate by increments over 1-2 hours &t the
beginning and end of each infusion.



Starting Tube Feeding

Guiddinesfor Initiation and Advancement of Continuous and I ntermittent Tube Feeding

Age Initid Infusion Advance God

Continuous Feeds

0-12mo 1-2mL/kg/hr 1-2 mL/kg/g2-8h emL/kg/hr
1-6yr ImL/kg/hr 1mL/kg/g2-8h 4-5mL/kg/hr
>7yr-adult  25mL/hr 25mL/g2-8h 100-150mL/hr

I nter mittent Feeds

0-12 mo 10-15mL /kg/g2-3h 10-30mL /feed 20-30mL/kg/g4-5h
(30-60mL)

1-6yr 5-10mL/kg/g2-3h 30-45mL ffeed 15-20mL /kg/gd-5h
(60-90mL)

>7yr-adult  90-120mL g3-4h 60-90mL ffeed 330-480mL/g4-5h

Source: Adapted from Wilson SE, Pediatric Enteral Feeding, in Grand RJ, Stephen JL, Dietz WH (eds),
Pediatric Nutrition, Boston Butterworth, 1987, p.771.

Residualsg/Preventing or Decreasing Risk of Aspiration

Check gastric resduas (NG or G-tubes) every 4 hours, or before each intermittent feeding, and
hold tube feeding for at least 2 hr for resduals>200cc. It is not necessary to check resduasfor
intestina tubes (eg Dobhoff). Residuds should be evauated in conjunction with other
sgns/'symptoms of potentia intolerance e.g. digtention, bloating.

Elevate head and shoulders at least 30-45 degrees for continuous feeds; 90 degrees during and
1 hour after intermittent feeds.

For recommendations for tube feeding selection and progression schedule, contact the
Clinical Dietitian.

Specific nutrient content of tube feeding productsisavailablein the Clinical Center Nutrition
Department Enteral Formulary, which islocated in the Diet Manual.

15
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Managing Tube Feeding Complications

Complications Possible Cause I ntervention
Diarhea Volume overload Changeto drip if bolus.

Hyperosmolar Dilute, then increase solution as
tolerated.

Lactose Change to lactose-free product.

Malabsorption Consider lactose-free or other formula
(MCT oail.) Give enzymes.

Protein-caorie

malnutrition Use isotonic solution.

Medications Evauate and change as necessary.

Contamination Change dl equipment and solution.

Decreased bulk Change to fiber-enriched formula

Infection Send stool for O&P,C. difficile

Vomiting Stop feeding. Maintain hydration and
eectrolytes by vein.

Nausea Ddivery rate too fast Decrease rate, then advance as
tolerated

Pogtioning Elevate head of bed at least 30-45; lay
patient on right side.

Deayed gadtric emptying Stop feeding for 2 hours. Increase
physica activity. Give medsto
dimulate matility.

Nutrient intolerance Lactose-free or low-fat formula

Gl obstruction Stop feeding.

Agpiration Patient lying flat Elevate head and shoulders.
Change to trangpyloric feeding.
Condtipation Dehydration Monitor intake/output; add water
Lack of fiber Change to fiber-enriched formula
Overhydration Hyponatremia Decrease feeding rate. Increase

| nadequate hydration concentration. Change formula; add

water; decrease protein content.
Hyperglycemia Insulin defidiency; Sow rae giveinsulin, monitor blood
Dehydration glucose and urine fractionas. Incresse

fat content and decrease CHO.



Hypoglycemia

Hyperkdemia

Hypokaemia

Hyperphosphatemia

Hypophosphatemia

Weght gain
(undesired)

Weight gain
(desired)

eg., children,
depleted adults

Sudden interruption
of feeding

Rend

Diarrhes; refeeding
syndrome

Rend inaufficiency
Refeeding Syndrome
Excessfluid, kcd,
electrolyte imbaance

Postive cdorie and
nitrogen balance

17

Gradudly taper off feeding. Monitor
blood glucose.

Condder rend formula

Give potassium and monitor potassum
levels.

Change formula; use phosphate binder

Monitor phosphorus, advance feeding
dowly

Decrease amount and concentration;
monitor.

Continue feeding

Adapted from: Review of Dietetics Registered Dietitian's Examination Study Manual. Aspen Publication. Page
1:164, 1993.
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Suggested Nutrition Support Laboratory Monitoring Parameters

Parameters Basdine Maintenance
Daily 2 times/week 1 time/week

Weight X X
Fluid Baance (1/0'9) X X
Predbumin X X
Acute Care Pand X X
Minera Pand X X
Hepatic Panel X X
Triglycerides X X
UUN/N baance Asindicaed As indicated

* Acute Care Pand=Sodium, Potassium, Chloride, Total CO2, Creatinine, Glucose, BUN

*Hepatic Pand=Alk Phos, ALT (SG PT), AST (SGOT), Totd Bili

*Minerad Pane=Albumin, Cacium, Magnesum, Phosphorus




I nter preting Laboratory Monitoring of Response to Nutrition

Lab

Support

Normal Range

Interpretation

19

Predbumin

Triglycerides

16-34 mg/d

0-9 yrs no reference range
10-29 yrs: 10-140 mg/dL
30-39 yrs. 10-150 mg/dL
40-49 yrs. 10-160 mg/dL
50-59 yrs: 10-190 mg/dL
60+ yrs. no reference range

Mild depletion: 10-15 mg/d|
Moderate depletion: 5-10 mg/di
Severe depletion: <5 mg/dl

Increased in chronic rend
falure

Decreased in acute catabolic
states, post operative states,
hyperthyroidism,
protein-losing enteropethy,
and infection/inflammetion

Useful indicator of lipid
tolerance in individuas
recelving tota parentera
nutrition

Triglyceride level should be
checked at least 4 hours after
the lipid infuson is completed
to accurately assess clearance

Triglyceride level <400 mg/dl
is acceptable for continuing
lipid infusion

May beincreased in
non-fasting specimen, primary
hyperlipoproteinmias secondary
hyperlipoproteinemias such as.
diabetes mellitus, nephrotic
syndrome, chronic rend

falure, acute pancredtitis,

use of steroids and acute
myocardid infarction

May be decreased in
ma nutrition or

hyperthyroidism
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| nter preting Laboratory Monitoring of Response to Nutrition

Lab

Support

Normal Range

I nter pretation

Urea Nitrogen (urine)

12-20 g/24hr

Nitrogen balance is estimated
by: [24 hr nitrogen intake -
(UUN + 4gm Nitrogen)] and
can be used to assess degree of
metabolic stress and estimate
nitrogen need

Desired Nitrogen baance for
anabolism= +4-6 gm



M acronutrient Components of TPN
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Substrate Product Caloric Requirement Complications of

Availability Density Substrate Intolerance
1 70% 3.4 Cd/gm | Fina Dextrose concentration Hyperglycemia
Carbohydrate | (70 ¢/100mL) D20-D35% (tpn) (20-35G/100ml) Liver enzyme abnormalities
(dextrose as D5-D10% (ppn) (5-10G/100ml) Pulmonary dysfunction
monohydrate) Glucosuria

recurrent phlebitis

2. 20% 10 cal/gm 2-4% of total caloriesfrom fat to Hyper triglyceridemia
Lipid (20g/100m!l) prevent deficiency Liver enzyme abnormalities
(emulsion of usually 30% of total calories; no
soybean or 20cd/ml more than 60% of total calories
sunflower oil)
3. 15% 4 cal/gm Non Protein Calorie: gm. Nitrogen | Azotemia
Protein 15gmvV100ml 150-200: 1 Liver enzyme abnormalities
(crystalline

amino acids)




Daily volume and electr olyte composition of

gastrointestinal tract secretions

Electrolytes (mmol/L)

Vadume H+ Na+ K+ Cl- HCO 3-

(L)
SHiva 0.5-1.0 0 30 20 10-35 0-15
Stomach 1.0-25 0-120 60 10 100-120 0
Bile 0.5 0 140 5-10 100 40-70
Pancregtic  0.75 0 140 5-10 70 40-70
Smdl

0 110 5-10 100 25

Intestine
2.0-4.0
Large

Intestine
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Calcium and Phosphorusin TPN

B.

Cdcium and Phosphorus Compatibility

Severd factors influence the amount of calcium and phosphorus that can be added
to agiven volume of TPN including volume of fluid, pH of the solution, mixing
procedures, and amino acid concentration,

A limiting factor in supplementation of calcium and phosphorusis the compeatibility
of cacium and phosphorus salts, which if given in large doses may result in
crystdline precipitation and possible catheter occlusion.

Thel.V. room pharmacist will contact you if there is any question about the calcium
and phosphorus compatibility in the TPN.

Ca++ corrected = [ (4‘dmm| n) X 02 mM/L ] + Ca++uncorrected

Equivalentsfor Commonly Used TPN Electrolytes

Salt Unit mEq Elemental Mineral
Ca Gluconate lgm 4.65 90 mg

CaChloride lgm 13.65 272 mg

Mg Sulfate lgm 8 9 mg

Phosphate 1mmoal 2 31mg
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TPN Multivitamin/Trace M etal Preparation

Adult Multivitamin Preparation

Per 10 ml dose:

Ascorbic Acid 100 mg
Vitamin A (retinol) 1mg
Vitamin D (ergocdciferol) 5 mcg
Thiamine (vitamin B;) 6 mg
Riboflavin (vitamin By) 3.6 mg
Pyridoxine (vitamin Bg) 6 mcg
Niacinamide 40 mg
Dexpanthenol 15mg
Vitamin E 10 mg
Biotin 60 mcg
Folic Acd 600 mcg
Cyanocoba amin(vitamin By,) 5 meg
Vitamin K 150 mcg

Adult Trace Metal Preparation

Per 1 ml dose:

Zinc 5mg
Copper 1mg
Manganese 0.5mg
Chromium 10 mcg

Pediatric Multivitamin Preparation

Per 5 ml dose:
Ascorbic Acid 80 mg
Vitamin A (retinol) 0.7mg
Vitamin D (ergocdciferol) 10 mcg
Thiamine (vitamin B;) 1.2mg
Riboflavin (vitamin By) 14mg
Pyridoxine (vitamin Bg) 1mg
Niacinamide 17 mg
Dexpanthenol 5mg
Vitamin E 7mg
Biatin 20 mcg
Folic Acid 140 mcg
Cyanocoba amin(vitamin B;2) 1 meg
Vitamin K 200 mcg

Pediatric Trace Metal Preparation

Per 1 ml dose (maximum dose: 10 ml)

Zinc 1mg
Copper 0.1mg
Manganese 25 mcg
Chromium 1 mcg

Selenium - see page 11 for guidelines for TPN supplementation

Check with the pharmacist or dietitian for recommendations when supplemental
micro-nutrients above standard doses ar e needed.



Approximate Osmolarity of Parenteral
Nutrition Components
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Component Osmolarity
Amino Acid 100 mOsmol/%
Cdcium gluconate 1.4 mOsmol/mEq
Dextrose 50 mOsmol/%
Lipid emulsion 1.7 mOsmol/g
Magnesium sulfate 1 mOsmol/mEq
Potassium

(as chloride, acetate, or phosphate) 2 mOsmol/mEq
Sodium

(as chloride, acetate, or phosphate) 2 mOsmol/mEq

From: Nutrition Support Handbook: A compendium of products with guidelinesfor usage.
Harvey Whitney Books Co. K. Teasey-Strausburg, MS, RPh, pg 137,1992
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