
An important treatment paradigm for the future 
of Integrative Medicine 

Intravenous Nutrient Therapy  
In Integrative Medicine 



Why Intravenous Therapies 

1. Pharmacological effects and dosing can only be achieved intravenously 
– More nutrient can be forced into the cell beyond active transport mechanisms  

2. Certain constituents may be degraded or altered through digestion or first 
pass effects ( ALA, GZA, etc.) 

3. Nutrients have absorption limits intestinally (e.g. Ascorbic acid) 

4. Patients with chronic disease and the elderly have compromised digestion 
and assimilation 

5. Better local effects when applied locally 

6. Compliance is ensured 



Course Objectives 

• Our goal is to ensure you: 
– Can properly assess the IV patient 
– Understand the Procedural basics of IV  

• Solution Preparation 
• Insertion and administration (peripheral and central venous catheters) 

– Understand IV/PT equipment and their appropriate use  
– Can identify, assess and respond appropriately to complications of IV therapy and other 

emergencies 
– Can document treatment, assessment and interventions properly 
– Can institute infection control plans in your office 
– Apply therapeutics safely and effectively to treat your patient 
– Understand differing practice settings for implementing IV nutrient therapy and 

determine which approach makes most sense in your practice 

 



Standards For This Course 

• Clinical research in IV nutrient use and known oral nutrient 
clinical application 

• Infusion Nursing Society 

• USP 797 

• CDC infection control guidelines 



INTRODUCTION TO INTRAVENOUS NUTRIENT 
THERAPY 



Lesson Objectives 

• At the conclusion of this lesson participants should 

– Understand the history and evolution of IV therapy 

– Understand the various IV carrier solutions and where they are most 
appropriately used 

– Understand concepts of osmolarity and how to calculate osmolarity 
of specific formulas 

– Understand how to assess fluid balance in patients 



HISTORY OF INTRAVENOUS THERAPY 



History of IV Therapy 

• The first recorded attempt at infusion therapy was done in 1492 when a pope’s 
physicians attempted to infuse 3 healthy donors blood through venous 
anastomosis…resulting in all 4 dying 

• Dr. William Brooke O'Shaughnessy is widely considered the conceptual founder 
of infusion therapy after a cholera epidemic swept Europe and Asia in 1831 
– Determined a loss of salts was occurring in cholera patients and replenishment was key 
– Completed research in dogs with a saline bicarbonate solution 

• Thomas Latta used O'Shaughnessy’s formula in humans with cholera in  1832 
using a small silver quill 
– This treatment never stayed as it was thought to hasten death and equipment/solution 

technology was limited at that time 



History of IV Therapy Cont’d 

• In 1876 Sydney Ringer created a solution of sodium, potassium, chloride and 
calcium 
– This became the Ringer’s solution 

• Later Hartmann developed the lactate ringer’s solution that was called “white 
blood” as it resembled the composition of blood 

• Sterilization was a main limiting factor in the use of IV solutions until the 
commercial preparation of equipment and solutions beginning in the 1930s 

• The first over the needle catheter was developed in 1950 but this was not 
extensively used due to catheter embolization (plastic catheter separating from 
the steel hub) 

• Butterfly needles remained the preferred IV access device until the 1970’s 



History of IV Nutrient Therapy 

• The use of specific nutrients have been pioneered by various 
individual providers in North America 
– Vitamin C (oncology) Dr. Pauling, Dr. Riordan, Dr. Hoffer, etc. 
– Mixed nutrients Dr. Myer and Dr. Gaby 
– Chelation – ACAM and associate doctors 
– Etc. 

• Systematic use of IVNT has been adopted by integrative medical 
doctors and naturopathic doctors throughout North America and 
they have moved the practice forward 
– Dr. Osborne, Dr. Anderson 



IV CARRIER SOLUTIONS AND CONSIDERATIONS 



Parenteral Solutions 

• Key elements in parenteral solutions 

• Water 

• Carbohydrates: 

– Dextrose 

• Amino Acids 

• Electrolytes 

• pH 



Osmolarity of solutions 

• Definition 
– The concentration of a solution expressed as the total number of 

solute particles per liter 

• The osmolarity of a IV solution can be described as: 
– Isotonic 

– Hypotonic 

– Hypertonic 

• These are all relative to the blood 



Hypotonic Solutions 

• They have an osmolarity below 250 mOsmol/L 

• By reducing the osmolarity of the blood it leads to a shift in 
fluids out of the blood and into cells and interstitial space 

• Hypotonic solutions hydrate cells and can deplete the 
circulatory system 

• Examples: 0.45%  Saline 154 mOsmol/L 

• Do not give to patients who are hypotensive  



Isotonic Solutions 

• Isotonic solutions have osmolarities of 250-375 mOsm/L 

• Can expand the extracellular fluid 

• Examples include: 

– 0.9% saline 

– 5% dextrose 

– Lactated ringers solution 

• Caution with Isotonic solutions is circulatory overload 



Hypertonic Solutions 

• These solutions have osmolarities over 350 mOsm/L 
• They are used to replace electrolytes 
• Can lead to depletion in the extracellular space 
• Can lead to expansion of the vascular compartment and subsequent 

overload 
• Examples include: 

– 5% dextrose and 0.9% saline 
– 5% dextrose and lactated ringers solution 
– 10% dextrose in water 
– 20% dextrose 



Types of Solution 

• Crystalloids – solutes that when dissolved in solution cannot be 
distinguished from the solution. 

• Includes: Dextrose, Sodium chloride, multiple electrolyte 
solutions, alkalinizing and acidifying solutions 

 



Dextrose 

• Rapidly metabolized by all tissues 

• Effective calorie source in higher concentrations 

• A 1L of a 5% solution contains 170 calories and therefore is 
generally not used as a energy source in TPN 

• Comes in 5%, 10%, 20% 

• pH of these solutions is between 3.5 and 6.5 and therefore can 
be irritating 



Dextrose Cont’d 

• Advantages: 
– Vehicle for medication administration 

– Provides nutrition 

– High concentration dextrose can be used for hyperkalemia 

– Can be used in patients with dehydration 

– Provides free water 

• Disadvantages: 
– High percentage dextrose can pull water from the interstitium and dehydrate 

cells 

– Rapid infusion of 20-70% can irritate vein wall and lead to hyperinsulinemia  



Sodium Chloride or Saline 

• The most common sodium chloride or “saline” solution is .9% 
and is referred to as normal saline  

• Normal Saline is Isotonic with an osmolarity of ~310 mOsmol/L 

• Sodium Chloride is also available in 0.20 %, 0.45%, 3% and 5% 



Sodium chloride 

• Advantages: 

– Treats patients with chloride loss when chloride loss is greater than 
sodium loss 

– Can be used in patients with metabolic alkalosis who also have fluid 
loss 

– Treats patients with sodium depletion 

– Is a relatively pH balanced solution 

– Broad compatibility for different solutes  



Sodium  Chloride 

• Disadvantages: 

– Provides more sodium and chloride than patients need causing 
hypernatremia 

– Can cause acidosis in patients receiving continuous infusions 

– If given continuously can lead to potassium and other electrolyte depletion 

– Can lead to circulatory overload because it can cause expansion of 
extracellular space 

– There can be significant consequences of infusing sodium solutions in 
elderly patients, dehydrated patients, and patients with CHF 



Dextrose and Sodium Chloride  

• Advantages: 

– Dextrose prevents catabolism which can happen with patients on 
TPN 

– Useful in patients with circulatory deficiency and shock caused by 
hypovolemia 

– In treatment of patients with burns 

– Replaces nutrients and calories 

– Used as a hydrating solution to assist in checking kidney function 



Dextrose and Chloride 

• Same as for sodium chloride 



Balanced Isotonic/Hypertonic Solution 

• These are replacement fluids for rehydration 

• The lactated ringers solution is a common replacement fluid 
also known as Hartmann’s  solution 

• Used to replace fluid loss from burns, bile, and diarrhea 

•  It contains dextrose, sodium, potassium, chloride, and calcium 
and lactate 



Lactated Ringers Solution 

• Advantages: 

– Useful in a broad range of conditions: 

• Rehydration for all types of dehydration 

• Restoration of fluid volume deficits 

• Replacement of fluid loss due to burns 

• Treatment of mild metabolic acidosis (contains bicarbonate) 

• Treatment of salicylate overdose 

– It is the fluid most similar to the extracellular fluid content 



Lactated Ringers Solution 

• Disadvantages: 
– Has a number of incompatibilities with medications/solutes 

– Can lead to hypernatremia in long term infusions 

– Should not be used in diseases with already increased lactate levels 
including: 
• Liver disease 

• Addison’s disease 

• Severe metabolic acidosis or alkalosis 

• Profound fluid loss/shock 

• Cardiac failure 



Colloid Solutions 

• Colloid solutions contain protein or starch molecules that 
remain in suspension and do not  readily dissolve which is why 
they are not true solutions 

• They remain in the vascular space for several days and lead to 
vascular space expansion 

• Examples include: dextran, albumin, mannitol, hetastarch, etc. 

• Disadvantages of these solutions include allergic reactions and 
cardiovascular complications  



Sterile Water 

• Hypotonic solutions below 140 mOsmol/L can cause severe 
reactions due to swelling of erythrocytes and subsequent lysis 

• Sterile water infused without concentration of solute will lead 
to severe hemolysis and perhaps death 

• Sterile water must never be infused on its own 



OSMOLARITY 



Effects Review 
Effects on Fluid Balance: 
 
• ISOTONIC EXPANSION: (circulatory overload) occurs when fluids of the same tonicity as plasma are infused into the vascular circulation. 
  
• ISOTONIC CONTRACTION: occurs when there is a loss of fluid and electrolytes to the extra-cellular fluid such as whole blood or large volumes of 

fluid from diarrhea or vomiting. 
  
• HYPERTONIC EXPANSION: occurs when the volume of body water is increased by the IV infusion of hypertonic saline. 
  
• HYPERTONIC CONTRACTION: (hypertonic dehydration) occurs when water is lost without corresponding loss of salt. 
  
• HYPOTONIC EXPANSION: (water intoxication, dilution hyponatremia) occurs when the increase on volume of body fluids is caused by water 

alone. 
  
• HYPOTONIC CONTRACTION: (hypotonic dehydration) occurs when fluid containing relatively more salt than water are lost from the body 

(sweats, burns, diuretics). 
 



Calculation of Osmolarity of an IV Admixture 

• There are any number of ways to calculate the osmolarity of an I.V. 
admixture, here is one method:  

• For each component of the admixture, multiply the volume in milliliters of 
that component times the value of mOsm per ml of the component.  

• Add the mOsm obtained in step [1] for each of the components in order to 
determine the total number of milliosmoles in the admixture.  

• Add together the volumes of each component in order to obtain the total 
volume of the admixture.  

• Divide the total number of milliosmoles from step [2] by the total volume 
from step [3], then multiply by 1,000 to obtain an estimate of the 
osmolarity of the admixture in units of milliosmoles per liter.  
 



Keys To Calculating Accurately  

• Check units to ensure they are consistent, correct to make 
them uniform if they are not 

• Lay out your formula in a tabular manner so the items, dosage, 
osmolarity, volumes and total contributed osmoles to the final 
product is organized, clear and easily reviewed 

• Double check every formula and every calculation 

– Most mistakes are not in understanding the concept, but clerical 



DESCRIPTION  VOLUME  x  mOsm/mL  =  mOsm  

Sterile Water for Injection  500mL  x  0.00  =  0.00  

Sodium Bicarbonate 8.4%  50mL  x  2.00  =  100.00  

Potassium Chloride  10mL  x  4.00  =  40.00  

Heparin 5,000 units  0.5mL  x  0.46  =  0.23  

Pyridoxine  1mL  x  1.11  =  1.11  

Thiamine  1mL  x  0.62  =  0.62  

Totals  [3] 563.50mL  
 
 

 
 

 
 

[2] 141.96  

[Step 4] Osmolarity of Admixture 
(141.96 / 563.50) x 1,000 = 252 mOsm / L 

Example calculation 

Did you catch the mistake? 



Osmolarity Homework 

• Complete the osmolarity worksheet 



ASSESSMENT OF FLUID BALANCE 



Fluid Balance Assessment 
Assessment Clinical Features 

Blood Pressure Fluid Deficit: fall in systolic pressure, decreased pulse pressure and 
postural hypotension 
Fluid Excess: increased blood pressure, no postural changes 

Pulse Fluid Deficit: weak thready pulse 
Fluid Excess: bounding pulse, increased pulse rate, tachycardia can occur 
with either deficit or excess 

Temperature Fluid Deficit: an elevated temperature may increase with fluid deficit and 
may lead to further loss of fluids 
Fluid Excess: normal or subnormal 

Jugular Vein Fluid Deficit: flat neck veins 
Fluid Excess: vein distension is visible, pulsation higher than 2 cm above 
sternal angle when head of bed raised to 450 

Respiration Fluid Deficit: rare crackle and wheezes, dry thick secretions 
Fluid Excess: crackles wheezes, moist secretions 



Fluid Balance Assessment cont’d 
Assessment Clinical Features 

Edema Fluid Deficit: infrequent edema 
Fluid Excess: first found in dependent parts such as sacral parts in bed 
rest patients or pedal parts ambulatory patients 

Skin Turgor Fluid Deficit: loose, toneless skin, skin tense when lifted with two 
fingers, not an accurate assessment in elderly persons 
Fluid Excess: good skin turgor  

Intake and Output Fluid Deficit: output greater than intake 
Fluid Excess:  sluggish urine output high specific gravity 

Weight Fluid Deficit: weight loss, rapid fluid loss of greater than 2% of body 
weight indicates mild, 5% moderate, 8% severe 
Fluid Excess:  rapid weight gain can occur in any compartment 



ADMINISTRATION RATE WITH GRAVITY ADMIN 
SETS 



Calculating Drip Rates 
 Calculating Drops Per Minute 

  
gtts/min = volume to be infused X gtts/mL of administration set 

total time in minutes 

  Example: 

• You have solution of 1L you want to infuse over 3 
hours with an administration set that is 15 
drops/mL  



Drip Rate Example: 

 

 

Drops / Minute = 1,000 mL x 15 drops/ 180 minutes  

 

=~80 drops/minute or 20 drops in 15 seconds 

 

Remember gravity infusion sets are not 100% accurate and 
should be checked frequently to ensure dosing accuracy 



Drip Rate Calculation based on drug delivery 

• An IV mixture solution contains 100g of Ascorbic Acid in 950 
mL of sterile water.   What would the drip rate be in order to 
achieve an AA dose of 30g/hour? 



Dose/Drip Calculation 

1. Calculate amount of AA/mL of fluid 

– 100g/950 mL = 0.105 g/mL or 105mg/mL 

2. Determine mL required to achieve 30 g/hour 

– 30g/hour/0.105g/mL = 285 mL/hour 

3. Determine drops/minute of to achieve this rate using a 15 
drops/mL set 

– 285 mL/hour x 15 drops/mL / 60 minutes/hour = 71 drops/minute 
or ~ 17 drops/15 seconds  



Got Questions? 

• See you in the Facebook Group 


