
IV Fluid Breakdown
Dextrose

Adding dextrose to maintenance 

fluids can help give some minor 

nutrition in the form of calories 

to the patient. 

5% dextrose adds 50g/L of 

glucose, so ~200 calories.

Glucose is osmotically active, so 

it will raise osmolarity and 

tonicity. However, the glucose is 

rapidly metabolized, leaving a 

much lower effective 

osmolarity.

Examples include D5W, D5NS, D5 

½ NS, D10W, D50, etc.

Underlying Concepts
Tonicity refers to a fluid's ability to move fluid into or out of cells. Is influenced by the 

osmolarity. 

Osmolarity is the total concentration of solutes within a solution. The more solutes, 

the higher the osmolarity.

Osmosis is the process of water flowing from high osmolarity to lower osmolarity to 

“balance” out both sides. In the body, fluid shifts into or out of the cells using this

principle.

Isotonic Fluids
Isotonic fluids are IV fluids that have nearly the same osmolarity as intracellular fluid. 

This means that this IV fluid should not cause any significant net fluid shifts into or out 

of cells.

Examples: Use for: Avoid with:

• Normal Saline (0.9% 

NS)

• Lactated Ringers (LR)

•Dehydration and N/V/D

•Bolus or Maintenance

•Acute Kidney Injury

•Hyponatremia

•Hypotension

•Sepsis

•Burns

•NS: Large volumes with acidosis or 

renal failure (can lead to 

hyperchloremic acidosis), SIADH

•LR: Severe liver/ renal failure, 

Metabolic alkalosis >7.5, 

hyperkalemia, Hypercalcemia, 

Blood transfusions, SIADH

Hypotonic fluids are IV fluids that have a lower osmolarity than inside the cells, 

which causes net fluid shifts into the cells. This leads to cellular swelling, which 

can be deadly in certain conditions like severe head injuries and increased 

Intracranial Pressure (ICP).

Hypertonic fluids are IV fluids that have a higher osmolarity than inside the cells, 

which causes net fluid to shift out of the cells. This leads to cellular dehydration 

and shrinking.

Examples: Use for: Avoid with:

• Half- Normal Saline 

(0.45% NS)

• 5% Dextrose in Water 

(D5W)

•½ NS: Maintenance fluids, HHS or 

DKA, Gastric fluid losses

•D5W: Mixed with meds, 

Hypernatremia, overcorrection of 

hyponatremia

•½ NS: Fast rates, hyponatremia, 

head trauma, burns, liver failure

•D5W: All of the above, and also

diabetes, hyperglycemia, and 

hypokalemia

Example: Used for: Avoid with:

• 3% Normal Saline 

(3% NS)

•Severe Hyponatremia, 

usually with neurologic 

symptoms (i.e. seizures, 

tremors, severe HA, AMS)

• Increased ICP

Everything else, as hypertonic 

saline can correct sodium too quickly, 

leading to a potentially irreversible 

neurologic condition termed Osmotic 

Demyelination Syndrome

Potassium (K)
Adding potassium  to 

maintenance fluids helps replace 

potassium in those who are low 

or those with ongoing potassium 

losses.

Potassium is as osmotically 

active as sodium, so it will 

increase the tonicity of the fluid.

Adding potassium to a hypotonic 

base (such as ½ NS) is commonly 

performed to make a more 

isotonic solution.

Never infuse potassium-

containing fluids as a bolus.

Bicarbonate
Bicarb can be added to assist 

with significant metabolic 

acidosis, commonly within the 

ICU.

Bicarb is osmotically active and 

will raise the tonicity. 

Hypotonic Fluids

Hypertonic Fluids


