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Declarations

About RNPDC

We have moved to one regulator for all nurses in the province –

LPN, RN, NP  (One regulator, one nursing body)

RNPDC receive our funding from NS Department of Health and 

Wellness to meet the needs for specialty training in the 

province

IEN entry – Maritime assessment center

Interprofessional faculty and offer interprofessional programming

We now fall under IPPL umbrella in NSHA

REBRANDING is coming

Little bit about NS/NSHA

Adult ICUs in NSHA

Objectives

Describe the differences between balanced crystalloid solutions 

and saline

Compare and contrast the composition of commonly used IV 

fluids in the critical care area.

Apply current evidence to select/recommend fluid types & 

volumes and suggest target fluid resuscitation goals using 

case study approach.
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History of IVF

1832 – Cholera epidemic in London

1880’s – Hamburger discovered that erythrocytes in a solution of      

0.9% saline maintained their shape

1902 – standard 

use of saline

Sydney Ringer 

(1835-1910)

Alexis Hartmann 

(1898-1964)

Why Fluid Resuscitate?

2007:

#1 impaired tissue perfusion or low cardiac output (44%)

#2 ‘abnormal’ vital signs (35%) 

(Finfer et al, 2010)

2014:

#1 impaired tissue perfusion or low cardiac output (61%)

#2 ‘abnormal’ vital signs (25%) 

(Hammond et al, 2017)

Normal Saline

0.9% sodium chloride

154 mmol/L  Na
+

154 mmol/L  Cl
-

Often cited as the most commonly used IVF

Slightly hyperosmolar

Terms such as “physiologic” or “normal” often used to describe 

and may have aided its rise to common use

Balanced Crystalloids

Chemical composition more closely associated with human 

plasma

Slightly hypoosmolar

Lactated Ringer’s/Hartmann’s 

Plasmalyte/Plasmalyte A

Normosol

Blood 
Plasma

0.9% 
Saline 

Lactated 
Ringer’s

Plasmalyte/
Normosol

0.45% 
Saline

Na+(mmol/L) 136-145 154 130 140 77

K+ (mmol/L) 3.4-5.0 0 4 5 0

Ca2+ (mmol/L) 2.2-2.6 0 3 0 0

Mg2+(mmol/L) 0.66-1.07 0 0 1.5 0

Cl- (mmol/L) 100-110 154 115 98 77

Lactate (mmol/L) 0.5-1.7 0 28 0 0

Osmolality (mOsm/kg) 283-292 308 274 295 154

*

Blood plasma levels based on NSHA (Central Zone) Laboratory Reference Test Ranges (2017).

Significance of Composition

Yet to discover the ‘perfect’ IVF

NS:

Compatible with blood

Used as a base solution for many IV medications

Higher than physiologic Cl
-

Hyperchloremic metabolic acidosis

AKI

Death

Balanced Crystalloids:

Closer to physiological concentrations of E
+

Not all are compatible with blood

Not often compatible with IV medications

May not be suitable for TBI patients
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The results

“…intravenous administration of balanced crystalloids rather than 

saline had a favorable effect on the composite outcome of death, 

new renal replacement therapy, or persistent renal dysfunction” 

(Semler et al, 2018)

Types of Fluids

Summary Statements:

High renal tubular [Cl
-
] induce renal afferent constriction with a 

resultant decrease in renal blood flow.

The availability and cost of saline and balanced crystalloids are 

not significantly different, saline should probably no longer be 

used for intravascular volume expansion.

Balanced Crystalloids vs 0.9% Saline

Summary Statements:

If a large volume of fluid is likely to be required for resuscitation, 

especially in septic patients, balanced fluid solutions should be 

selected as these may reduce the likelihood of AKI.

Balanced solutions for fluid resuscitation can be favoured even in 

small amounts of fluid as they may reduce the incidence of 

persistent renal dysfunction and the use of RRT

0.9% saline remains useful for patients with hypochloremic

alkalosis
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Sepsis

Summary Statements:

Volume substitution in septic patients should be undertaken 

using crystalloids, probably balanced solutions.

If acute hypovolemia is not responsive to crystalloids alone, the 

use of human albumin can be considered.

ARDS

Summary Statements:

Conservative strategies seem to lead to better oxygenation and 

shorter periods of mechanical ventilation.

The type, timing and dose of fluids to be administered must still 

be evaluated per-case, taking into account the etiology of 

ARDS, patient co-morbitities and hemodynamic and respiratory 

condition. 

The type of monitoring used is less important than the 

composition of the fluids administered and overall fluid 

balance.

Trauma

Summary Statements:

In the hypotensive trauma patient, crystalloids should be 

administered and the amount of fluids administered should be 

restricted.

Albumin and hypertonic saline should not be administered to 

patients with TBI.

The debate between balanced crystalloids and 0.9% saline in 

trauma remains open, but balanced crystalloids are preferred 

for large volume resuscitation.

The Struggle…

Different patients will require different types and volumes of fluid

The same patient will require different types and volumes of fluid 

throughout the course of their ICU stay

How do we know how what type and how much fluid a patient will 

require at any given time during their ICU stay?

Recap

Take an individualized approach to fluid selection 

Consider functional hemodynamic parameters to measure 

outcome
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Case #1

68 year-old male with sepsis. He is intubated and on a mechanical 

ventilator. HR – 114, BP – 80/54 (63), urine output 15ml/hr, 

JVP not measurable. Lactate 3.8 mmol/L, Cr - 163mol/L. 

85kg.

What type of fluid?

How much fluid?

Target?

Case #2

54 year old female with Acute Decompensated Heart Failure. HR 

130, BP 74/48 (57), urine output 5ml/hr (over past 3 hours), 

JVP 6cm.

Labs: Na
+

132 mmol/L, K
+

5.4 mmol/L, Cr 108 mol/L

What type of fluid?

How much fluid?

Target?

Case #3

22 year old male post MVC. GCS 5T, ICP 20 mm Hg, HR 100, BP 

110/65 (80), urine output 45 mL/hr. 

What type of fluid?

How much fluid?

Target?

Case #4

A group of ICU nurses go on a pub crawl…should they purchase 

the little one or da big one????

The Real Case #4

55 yo female patient who weighs 100kg admitted with acute 

pancreatitis.  Patient has been feeling unwell for days.  T 38.6 

C, HR 128, BP 70/42, intubated on controlled mechanical 

ventilation, given 3L Ringers Lactate.

What type of fluid?

How much fluid?

Target?

Case #5

72 year old chronic dialysis patient (dry wt 84kg) with peritonitis 

secondary to peritoneal dialysis catheter.  Patient has been 

cultured (Blood, urine, sputum, PD catheter before removal), 

on broad spectrum antibiotics.  Given 500 cc of NS.  T 40.2 C, 

HR 136, BP 85/40.  On Fi02 .60.  

What type of fluid?

How much fluid?

Target?
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