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Case I : Speed Racer 

• Signalment: 50 kg Male
Neutered 2 year old Silver
Bull Mastiff

• CC: Got into some
chocolate doughnuts last
night, now vomiting and
having diarrhea for 6
hours.
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Initial Triage Exam

• Temp:  99.8 degrees Fahrenheit
• Pulse:  180, weak
• Resp: 40-50 breaths / min

CRT 2 3• CRT:  2-3 secs
• MM: Red Pink
• Hydration: 10% dehydrated
• Mentation: Depressed

• Abdomen:  Distended

History – What should we ask?

1.
2.
3.
4.
55.
6.
7.
8.
9.
10.

Now What?

What should be in our clinical database?

1.
2.
33.
4.
5.
6.
7.
8.
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Initial Database

• Tubes:

– Purple Top
– Red Topp

• Packed Cell Volume

– PCV : 64 % (H)  (35-55%)
– Total Protein:  9.5 (H) (5.0-7.5 mg/dl)

Complete Blood Count

Test Findings Normal
WBC 21,500 (H) 5,500-19,500
Lymphocytes 2500 1500-7000
Monocytes 700 0-850
Neutrophils 17,500 (H) 2500-12500eut op s ,500 ( ) 500 500
Eosinophils 800 0-1500
Basophils 0 0-100
RBC 9200 5500-8500
HCT 65% (H) 35-55%
Hemoglobin 15 9.5-15
Platelet 435,000 200000-500000

Chemistry
Test Findings Normal
Albumin 5.3  (H) 2.5-4.4 g /dl

Alk Phos 122 20-150 IU/L
ALT 75 10-118 IU/L

Amylase 1250 200-1200 IU/L

T Bilirubin 0.3 0.1-0.6 mg/dl

BUN 44 (H) 7-25 mg/dl

Calcium 9.7 8.6-11.8 mg/dl

Phosphorus 6.2 2.9-6.6 mg/dl

Creatinine 2.5 (H) 0.3-1.4 mg/dl

Glucose 175  (H) 60-110 mg/dl

Na 149 138-160 mEq/l

K 2.9 (L) 3.7-5.8 mEq/l

TP 8.3 (H) 5.4-8.2 g/dl

Globulin 3.0 2.3-5.2 g/dl
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Problem List

1.
2.
3.
4.
55.
6.
7.
8.
9.
10.

What is a good fluid choice for Speed and 
what should his initial fluid rate be?

Initial Fluid Choice: ______________________

Fluid Rate (Show Calculations):  

What is Speed’s fluid need for the first 
and second day of treatment?

Day I Fluid Rate (Show Calculations):

Day II Fluid Rate (Show Calculations):  
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What diagnostics are needed to be completed?  

1.
2.
3.
4.
55.
6.
7.
8.
9.
10.

Goals

1. How to train the medical team on
administration of IV Fluids

2. Crystalloids vs. Colloids

3. Fluid Choices

4. How to monitor the patient on IV Fluids.

Intravenous Intravenous Fluids Fluids -- ReviewReview

• Crystalloids:

– This category is made up
of types of fluid that have a
similar concentration
(isotonic) density as blood.

– The goal of these fluids is
f l t i t

g
for long term intravenous
administration for patients
needing rehydration,
dieresis, and emergency
care.

– Examples of commonly
used crystalloids are 0.9 %
NaCl, Lactated Ringers
Solution (LRS), and
Normosol
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Intravenous Intravenous Fluids Fluids -- ReviewReview

• Colloids: This category is made up
of fluid types that have an increased
density (hypertonic). These fluids
are separated into two further
categories, which are:

– Natural Colloids: refer to
blood packed red blood cellsblood, packed red blood cells
and plasma that are meant for
blood replacement products in
anemic or bleeding animals.

– Synthetic Colloids: refer to
hypertonic solutions that are
used for short term shock and
emergency patients to help
increase systemic blood
pressure or serve as a blood
replacement product.

CrystalloidsCrystalloids
• General:

– Crystalloids are isotonic fluids meant for long term administration
of the hospitalized sick, dehydrated, and / or critical care patient.

– Crystalloids are solutions containing electrolyte and non-
electrolyte solutes capable of entering all body fluid
compartments.

Th th t f f t l fl id th d– They are the most common form of parenteral fluid therapy and
are classified as replacement solutions (composition resembling
extracellular fluid) or maintenance solutions.

– The choice of fluid depends upon the disease process and the
composition of the fluid lost.

– The most useful crystalloid solutions for routine use are balanced
replacement solutions such as Ringer’s or lactated Ringer’s
solution, Normosol R, 0.9% saline and 5% dextrose in water.

– Supplementation of crystalloid solutions with additives, such as
potassium chloride, is indicated when losses of such electrolytes
have occurred.

Crystalloids Crystalloids -- Indications

• Crystalloid fluids are indicated for the treatment of ill
patients that need rehydration, dieresis, or emergency
care.

• Intravenous support can be given over hours to days
safelysafely.

• Nutrients such as dextrose and potassium chloride can
be added to fluids to help provide minimal nutritional
support as well as balance electrolytes.

• Further, drugs (such as Metoclopramide and Lidocaine)
can be given for continuous administration (CRI –
continuous rate infusion) of the sick patient.
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Crystalloids Crystalloids -- ContraindicationsContraindications
• Since intravenous fluids provide a constant flow of liquid directly

into the vein, caution must be exercised with patients with
specific diseases.

• Since these pets cannot control the rate at which fluids enter
their body, the patients can become over hydrated and begin
building up fluid within the lung tissue (pulmonary congestion).

• Some diseases that require caution are:

• Congestive Heart Failure
• Hypertension
• Severe Renal Disease (End Stage)
• Drowning
• Electric Cord Injury

Crystalloids Crystalloids -- ContraindicationsContraindications

• Animals that have diseases producing 
profound anemia or blood loss can be 
made worse with high volumes of 
intravenous fluids.  

• These patients do not have decreased 
red blood cells to carry oxygen to the 
body. 

• If too much intravenous fluids are 
administered, the blood can become 
more dilute decreasing the oxygen 
carrying capacity of the blood.  

• Some potential disease producing a 
serious acute or chronic anemia:

• Chronic Renal Disease
• Chronic Liver Disease
• Blood Loss
• Immune Mediate Anemia

Teaching Calculation Teaching Calculation of Fluid Needof Fluid Need

• Maintenance:  All animals require 66 cc/ kg / day fluids for the body 
to function normally.  In other words a 10 kg dog requires:

–– Maintenance = BW (kg) * 66 cc/ kg/ Maintenance = BW (kg) * 66 cc/ kg/ dayday
– 66 cc/kg/day * 10 kg  = 660 cc / day to maintain normal hydration

G ll ith i ifi t iti d di h th t i• Generally with significant vomiting and diarrhea, the pet may require 
1 ½ - 2x/ maintenance dose.  These maintenance rates would be:

• 1 ½ x maintenance: 99 cc/ kg / day
• 2 x maintenance: 132 cc / kg /day
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DehydrationDehydration

Dehydration: Dehydration is a qualitative
measurement of dehydration level of the
patient based on skin turgor, gums, eye
appearance, and / or packed cell volume.

– 0-3%: Undetectable dehydration
secondary to an animal that has been
vomiting or having mild diarrhea.

– 5-7%: Beginning of detectable
dehydration with slight decrease in
skin turgor and beginning of dry gums.

– 7-9%: is more perceivable dehydration
with much more decreased elasticity
of skin, dry gums and sunken eyes.

– 9-12%: Life threatening dehydration
with no elasticity of skin, sunken eyes,
dry gums, depression and weakness.

DehydrationDehydration

• Calculating for dehydration uses the following formula:

DehydrationDehydration= % Dehydrated in decimal form * wt (kg)*1000 ml/l= % Dehydrated in decimal form * wt (kg)*1000 ml/l

– In example a 10 kg dog that is 10% dehydrated:
D h d ti (0 1) * (10k ) * 1000– Dehydration = (0.1) * (10kg) * 1000

– Dehydration = 1000 mls
– This animal then needs 1 liter (1000mls) of fluids just to rehydrate. 

– It is important to note that if the pet has reached normal 
hydration in the first day, there are no fluids needed for 
dehydration in the second 24 hours.

Total Fluid NeedTotal Fluid Need
• Total fluid need is the amount of fluid the animal needs in the first 

24 hours, and is the sum of maintenance + dehydration fluids:  

–– Total Fluid Need = Maintenance + DehydrationTotal Fluid Need = Maintenance + Dehydration

• Example I:  In example, 10 kg dog with no significant fluid loses 
which is 10% dehydrated:y

Maintenance= 10 kg * 66 cc/kg/day = 660 ml / day
Dehydration= (0.1) * 10 * 1000= 1000ml
Total fluid need is: 1660 ml 

Thus this pet needs 1660 ml in the first day, and if rehydrated will only 
need 660 ml each following day.
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Administering intravenous fluidsAdministering intravenous fluids

• Once the total fluid need is determined by the veterinarian, fluids are administered.  
There are two administration protocols usually followed:

– Hourly fluid rate:  Hourly fluid rate is calculated by taking total fluid need and 
dividing by 24 hrs / day.  

Formula: Hourly Fluid Rate = (Total Fluid Need / day) / (24 hours / day)Formula: Hourly Fluid Rate = (Total Fluid Need / day) / (24 hours / day)

• Example I:  In example, 10 kg dog with no significant fluid loses which is 10% 
dehydrated:

Maintenance= 10 kg * 66 cc/kg/day = 660 ml / day
Dehydration= (0.1) * 10 * 1000= 1000ml
Total fluid need is: 1660 ml 

Hourly fluid rate = 1660 ml / 24 hours = 69 cc/ hr

Bolusing FluidsBolusing Fluids
• In times of severe dehydration, prior to a surgery or treatment, the doctor

may want to give an intravenous bolus to help recap the fluid loss more
quickly.

•• AA generalgeneral guideguide forfor bolusingbolusing patientspatients cancan bebe 1010 -- 2020 %% ofof totaltotal fluidfluid forfor
thatthat dayday.

• The overall bolus is subtracted from total fluid need and then hour fluid rate
is calculatedis calculated.

• When bolusing fluids, the patient must be monitored for fluid overload.

• Example II: In example, 12 kg Parvo dog with significant vomiting and
diarrhea and is 5% dehydrated. Here the veterinarian has recommended
placing the pet on 2x maintenance

2x Maintenance= 12 kg * 132 cc/kg/day = 1584 ml / day
Dehydration= 12 kg * (0.05) * 1000= 600 ml
Total fluid need is: 2184 ml

Hourly fluid rate = 1784 cc / 24 hours = 74 ml /hr

Administration without an IV pumpAdministration without an IV pump

• Mls per second must be calculated first:  

Mls / Second = (mls/hr) / (3600 seconds / hour)Mls / Second = (mls/hr) / (3600 seconds / hour)

• Example I:  In example, 10 kg dog with no significant fluid loses 
which is 10% dehydrated:y

Maintenance= 10 kg * 66 cc/kg/day = 660 ml / day
Dehydration= (0.1) * 10 * 1000= 1000ml
Total fluid need is: 1660 ml 

• Hourly fluid rate = 1660 ml / 24 hours = 69 cc/ hr
• Mls / Second = (69 cc/hr) / (3600 sec / hour) = 0.02 ml / sec
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Administration without an IV pumpAdministration without an IV pump

• Drops / Second: To calculate drops per
second, the team member must know what
the IV system is being utilized. There are
generally two systems:

• Macro drip System  - 10 or 15 drops / ml
• Micro drip System – 60 drops / ml

Drops / Second = mls / second * drops / mls (drip system)Drops / Second = mls / second * drops / mls (drip system)

Administration without an IV pumpAdministration without an IV pump

Example I:  In example, 10 kg dog with no significant fluid loses which 
is 10% dehydrated:

Maintenance= 10 kg * 66 cc/kg/day = 660 ml / day
Dehydration= (0.1) * 10 * 1000= 

1000ml
Total fluid need is: 1660 mlTotal fluid need is: 1660 ml 

• Hourly fluid rate = 1660 ml / 24 hours = 69 cc/ hr
• Mls / Second = (69 cc/hr) / (3600 sec / hour) = 0.02 ml / sec

• Using a 10 drop / ml system – drops / second:

Drops / second = 0.02 ml/ sec * 10 drops / ml = Drops / second = 0.02 ml/ sec * 10 drops / ml = 
0.2 drops / sec or 1 drops / 5 seconds0.2 drops / sec or 1 drops / 5 seconds

Step I: Maintenance Fluids: 

______Wt (kg) * 66 ml/kg/day = ________ ml/ day

Note Maintenance Fluid may be 1 ½ ‐ 2x/ maintenance (99 –
132 ml/kg / day) due to fluid losses or diuresis.

Step II: Dehydration: 

______Wt (kg) * ____% Deny * 1000 ml/l = ______ ml/ day

Dehydration is expressed in decimal form: (I.e. 5 % dehydrated – 0.05 or 10% 
dehydrated – 0.1) 

Step III: Total Fluid Need (TFN)

TFN = Maintenance = Dehydration

With Fluid Bolus

IV Fluid Administration Algorithm 

TFN = Maintenance = Dehydration

TFN ________+ _________ ml/ day = _________

Step III a: Bolus:

Bolus = TFN * 0.2

Bolus = _____  * 0.2 = 
______

Step III b: recalculate TFN

NEW TFN = TFN ‐ Bolus
New TFN = _____  ‐ _____ = ______

Step IV: Hourly Rate (HR) 

Hourly Rate = TFN / 24 hrs

HR = _____  / 24 = ______ ml/ hr

Without Fluid Bolus
Step V: Drops / Second 

mls / Sec = HR / 3600 sec
Sec = ______  / 3600 = _____

Drops / Sec
Identify IV Set drops / ml
Usually 15 or 60 drops / ml

Drops / Sec = ml/s * dry / ml

Dr /sec = _______  * 15 or 60 ______ 
drops / sec
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Selecting a fluid choice - Crystalloids

Fluid Type Indications for use Contraindications

0.9 % NaCl
Rehydration, 
Diuresis, and 
Maintenance

Acidotic Patients (Addisonians, Metabolic 
Acidosis Patients

Rehydration

LRS (Lactated 
Ringer Solution)

Rehydration, 
Diuresis, and 
Maintenance, 
Hypocalcemia 

Patient

Liver Patient 

Normosol  / 
Plasmalyte

Rehydration, 
Diuresis, and 
Maintenance

0.45 NaCl & 5% 
Dextrose

Fluid support of the 
cardiac patient HYPOTENSION

Shock DosesShock Doses

• Emergency dose of fluids are not associated or subtracted from 
daily need, they are given until normal perfusion and cardiac 
output are returned and the patient is no longer shocky.  
General guidelines for emergency boluses are:

Dogs: 90 cc/ kg / hrDogs: 90 cc/ kg / hr–– Dogs: 90 cc/ kg / hrDogs: 90 cc/ kg / hr
–– Cats:  45 cc/ kg / hrCats:  45 cc/ kg / hr

• Example III: A 40 kg dog is hit by a car.  He has poor pulses, 
gum color and is non-responsive.  He is determined to be in 
shock by the veterinarian, this patient can receive:

– Shock Doses = Weight (kg) * 90 cc / kg / hr
– Emergency Dose = 40 kg * 90 cc / kg / hr = 3600 cc / hr

SpeciesSpecies ConditionCondition Significant Significant 
V / DV / D

Suggested Fluid Suggested Fluid 
Administration LevelAdministration Level

Feline & Feline & 
CanineCanine

00--5 % Dehydrated / 5 % Dehydrated / 
StableStable

NN Maintenance Maintenance ––-->  1 ½ x >  1 ½ x 
MaintenanceMaintenance

Feline & Feline & 
CanineCanine

00--5 % Dehydrated / 5 % Dehydrated / 
StableStable

YY Bolus + 1 ½ Bolus + 1 ½ --2 x/ Maintenance2 x/ Maintenance

Feline & Feline & 
CanineCanine

77-- 9 % Dehydrated / 9 % Dehydrated / 
StableStable

NN Bolus + Maintenance Bolus + Maintenance ––-->  1 ½ x >  1 ½ x 
MaintenanceMaintenance

Tentative Fluid Need TableTentative Fluid Need Table

CanineCanine StableStable MaintenanceMaintenance
Feline & Feline & 

CanineCanine
77-- 9 % Dehydrated / 9 % Dehydrated / 

StableStable
YY Bolus + 2x Maintenance Bolus + 2x Maintenance 

Feline & Feline & 
CanineCanine

99--12 % Dehydrated / 12 % Dehydrated / 
StableStable

NN Bolus + 2 x Maintenance Bolus + 2 x Maintenance 

Feline & Feline & 
CanineCanine

99--12% Dehydrated / 12% Dehydrated / 
StableStable

YY Bolus + 2 x/ MaintenanceBolus + 2 x/ Maintenance

FelineFeline UnstableUnstable Y or NY or N Shock Fluid Doses (45 cc/ Shock Fluid Doses (45 cc/ 
kg/hr)kg/hr)

CanineCanine UnstableUnstable Y or NY or N Shock Fluid Doses (90 cc/ Shock Fluid Doses (90 cc/ 
kg/hr)kg/hr)
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ComplicationsComplications-- Fluid OverloadFluid Overload

• Fluid Overload refers to the situation when an animal is 
receiving too many intravenous fluids or receiving fluids too 
quickly.  

• If too much fluid is given, the excess fluid can begin to pool 
outside of the vessels and produce fluid build up in the tissue.  

• If enough fluid accumulates in the lungs, the pet can drown.  

• Signs of fluid overload:

• Clear nasal discharge as fluids are being given.
• Licking lips 
• Acting nauseous
• Fluid build up in feet under neck – edema.
• Increased respiratory effort and respiratory crackles are evident.

• If signs of fluid overload occur, fluids should be temporarily 
stopped and the doctor contacted immediately.

Colloids Colloids -- GeneralGeneral

• Colloids are large macromolecular synthetic solutions used for the 
treatment of shock and the maintenance of intravascular fluid 
balance.  

• The overall effect is to increase the amount of fluid drawn into the 
vessels and result in an increased blood pressure.  

• Reduce the total fluid need of the patient by 40 60%• Reduce the total fluid need of the patient by 40-60%.  

• The major therapeutic difference between colloidal solutions and 
other hypertonic solutions (such as hypertonic saline or mannitol) 
is their prolonged duration of effect.  

• There are two categories of colloids: Natural and Synthetic.  

– Natural colloids include whole blood, plasma products and albumin.  
– Synthetic colloids are formulated from various sources, such as 

gelatins, polysaccharides (dextrans) or amylopectins (Hetastarch).  
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IndicationsIndications

• To increase fluid uptake into the vessels 
from the tissue increasing blood pressure.  

• Help maintain oncotic pressure.

• The colloids generally used for this function 
are:

• Hetastarch
• Pentastarch
• Oxyhemoglobin (serves for blood replacement)

IndicationsIndications
• To replace necessary blood factors needed for oxygenation of tissue, 

clotting of blood and wound healing.  The colloids used for this function 
are: 

– Packed Red Blood Cells: Serves as a source of red blood cells to help the 
patient increase their packed cell volume and increase the oxygen carrying 
capacity of their blood.

– Plasma:  is the fluid portion of blood which carries the proteins necessary 
for clotting blood.  Further, plasma is rich in a protein called albumen, which 
maintains blood pressure by drawing water into the blood vessels as well.  
Without proper levels of albumen in the blood, fluid can pool into tissue level 
causing edema and decreasing blood pressure.  Further, albumen is a key 
protein in tissue healing.  

– Oxyhemoglobin:  This synthetic chemical is similar to the patient’s 
hemoglobin, a chemical within red blood cells to help carry oxygen and 
carbon dioxide.  Administration of this liquid serves to temporarily increase 
the blood’s ability to carry oxygen and also increase the draw of fluid into 
the vessels leading to a secondary increase in blood pressure.

ContraindicationsContraindications
• Each of these colloids has their own limitations dependent on the patient’s

condition. Come concerns are:

– Allergic Reaction: These chemicals can produce moderate to severe allergic
reaction in the pet, and should always be administered slowly in a hospitalized
situation.

– Core Dehydration:

• Further, since these drugs function also to pull fluid into the vascular
supply the pet must be reasonably hydrated before administrationsupply, the pet must be reasonably hydrated before administration.

• Giving colloids to a dehydrated animal can lead to further dehydration and
poor circulation as the body is unable to move these larger molecules
through the blood stream.

– Third Spacing: Animals that have disease conditions that promote fluid
accumulation in the tissue may have increased risk of fluid drawer into the
tissue with colloid therapy. For example:

• Congestive Heart Failure Patients
• Severe Necrotic Pancreatitis Patients

These patients are at risk of leaking colloidal fluids (e.g. Hetastarch) into
the tissue increasing the fluid drawer into the tissue with the large
macromolecule, make tissue edema worse.
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Calculation of Fluid NeedCalculation of Fluid Need
Colloid Type Reason Dose Concerns

Hetastarch Hypotension

Feline: 11- 15 ml / 
kg /day

Canine: 11-22 ml / 
kg /day

Allergic Reaction
Core Dehydration
Tissue 3rd Spacing

Plasma Clotting Factors 1 unit / 20 pounds Allergic Reaction

Plasma Hypoalbunemia 45 ml/kg to raise 
Albumin 1.0 gm/dl Allergic Reaction

Whole Blood Active Bleeding 1 cc/lb to raise 
PCV 1 %

Allergic Reaction
Hemolysis

Packed Red Blood
Cells Anemia / Bleeding 1 cc / pound to 

raise PCV 1.5 %

Allergic Reaction
Hemolysis

ComplicationsComplications

• Colloids can produce mild to severe allergic / anaphylactic reactions to
administration.

• Patients should be always maintained in a hospital setting under direct
supervision. Fluids should be given slowly initially to make sure the pet is
not having any severe reaction, especially in felines.

Alth h thi i li ti th t t b l l• Although, this is an uncommon complication, the pet must be closely
monitored for:

– Increasing dehydration
– Increased Respiratory Effort
– Increasing Heart / Pulse Rate
– Paling of the mucus membranes
– Respiratory Wheezing
– Decreased Mentation / Responsivity
– Lateral or Sternal Recumbence
– Collapse
– Cardiopulmonary Arrest (Severe Cases)

Selecting a fluid choice - Colloids

Fluid Type Indications for use Contraindications

Hetastarch / 
Pentastarch

Hypotension
Hypoalbunemia (Alb 2 0 – 2 5 mg /dl)

Dehydration
Hypertension

Cardiac DiseasePentastarch Hypoalbunemia (Alb 2.0 – 2.5 mg /dl) Cardiac Disease
Disease (3rd spacing)

Plasma Decreased Clotting Factors
Hypoalbunemia (< Alb 2/0 mg/dl) Hypertension

Canine or Feline 
specific Albumin

Hypoalbunemia (Alb < 2.0 mg dl) Hypertension

Packed Red Blood 
Cells

Low Red Blood Cells
Bleeding Transfusion Reactions
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Diagnostic Monitoring of the Fluid Therapy Patient

• Packed Cell Volume (PCV):  

– Packed Cell Volume is one of the first tests that 
should be completed. 

– The PCV should be evaluated for serum color, 
red blood cell concentration, and buffy coat.  

– With the patient on intravenous fluids, changes 
in PCV can suggest response to treatment, fluid 
dilution, or concerns of progressive anemia.  

PCV / TP – Evaluating Dehydration

• Severely dehydrated patients (>7-8 % dehydrated) will not show 
changes in skin turgor or mucus membrane saturation for 12- 24 
hours after normal hydration has been restored.  

• Medical teams should have the pet’s PCV re-evaluated every 1-4 
hours until the patient’s packed cell volume falls into normal 
ranges.  

• Patients who continue to hemoconcentrate or maintain elevated 
PCVs in the face of large fluid boluses require continued 
aggressive fluid therapy.   

• Once rehydrated, packed cell volumes should be monitored every 
12-24 hours to make sure patients maintain normal levels without 
dilution or continued dehydration.  

PCV / TP – Chronic Anemia of Disease

• These animals often have significant weight loss, which 
makes evaluation of skin turgor difficult.  

• Often patient’s PCV may be reported in the normal range, 
but can quickly decrease to a life threatening anemia with 
aggressive fluid therapy.  

• Routine evaluations of PCV every 3-4 hours will help 
identify patients that may require blood transfusion.  

• Finally, patients that present with low packed cell volume 
should be closely monitored while on intravenous fluids for 
concerns of bleeding and fluid dilution, which may also 
require blood products.
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Total Protein / Albumin
• Dehydration, blood loss, and organ disease can effect albumin and thus affect 

total protein levels.  

• Decreased albumin concentration can develop with severe blood loss, organ 
disease, massive whole body infection (sepsis), chronic intestinal disease, and 
metabolic disease.  Albumin maintains a positive pressure (Oncotic Pressure) on 
the fluid component within blood.  

• When albumin levels decrease, this pressure is lost and fluids migrate into , p g
surrounding soft tissue. 

• Low albumin levels can make a patient more at risk for fluid overload and 
pulmonary edema.  

• Patients on long-term intravenous fluids should have total protein and albumin 
evaluated every 6-24. 

• Patients found to have prolonged hypoalbunemia should be evaluated for colloid 
replacement (i.e. Hetastarch), Plasma Transfusion or Canine / Feline Specific 
Albumin.  

Transfuse Plasma:  45 ml / kg to raise Albumin 1 gm / dl 

Total Protein / Albumin

• Increases in Total Protein / Albumin Levels can be utilized 
to evaluate dehydration level and response to treatment.  

• As observed in the case example above; severely dehydrated 
anemic patients may present with a normal packed cell volume 
but have a significantly elevated albumin.  

• These patients may develop a life-threatening anemia within 
the first few hours of rehydration.  

• If this trend is observed, the pet should be closely monitored in 
the initial 2-6 hours of fluid therapy.  

• A possible blood transfusion should be discussed with the 
owner.  

Blood sugar

• Glucose should be monitored regularly and always be obtained from all
critical care animals on presentation.

• Patients suffering from sepsis, shock, endocrine disease (i.e.
Hypoadrenocorticism), and certain toxins and poisons can develop life
threatening hypoglycemia.

• The central nervous system and musculoskeletal system require sugar to
i t i l h t i l bl d l l ( 50 /dl)maintain normal homeostasis; low blood sugar levels (<50 mg/dl) can

precipitate seizures, generalized weakness, collapse, anorexia, ataxia,
abnormal vocalization, coma and death of the patient.

• Patients suffering from hypoglycemia should have 5% dextrose added to
intravenous fluids.

• Further, patients should have a bolus of 1 cc of 25 % dextrose/ pound body
weight every hour.

• Blood glucose should be checked hourly until a trend of normal blood glucose
levels is observed.
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Electrolytes
• Pet’s with significant gastrointestinal loss, prolonged

anorexia, or patients on long term intravenous fluid therapy
(>24 hours) can also have severe aberrations of
electrolytes.

• Physical symptoms of electrolyte derangements can include
slow heart rate, pulse deficits, muscle fasiculations (Muscle
tremors / shaking) weakness and anorexiatremors / shaking), weakness, and anorexia.

• Electrolyte derangements can be corrected through proper
selection of intravenous fluids and the addition of specific
electrolyte components to the fluids.

• Patients should have baseline electrolytes evaluated every
12-24 hours.

Blood Pressure - Hypertension
Canine Systolic blood pressure < 130-140 mm HG 
Feline Systolic blood pressure <180-200 mm HG 

• Disease which can produce hypertension

– Renal disease
– Hyperthyroidism (Feline)

H d ti i (C hi ’ di )– Hyperadrenocorticism (Cushing’s disease)
– Heart disease
– Primary hypertension.

• Aggressive fluid therapy can cause a severe hypertensive state
producing fluid overload, heart failure, retinal lesions, shock and
death.

• Patients with concerns of hypertension must be identified, monitored
constantly, and treated with anti-hypertensive medication in
conjunction with fluid therapy.

Blood Pressure - Hypotension
• Life-threatening hypotension can be observed in the emergency

patient.

• The hospital team’s ability to restore normal perfusion with
intravenous fluids is the key to stabilization.

• Systolic blood pressures < 60 mm Hg suggest that the patient is
unable to adequately perfuse their tissues and organsunable to adequately perfuse their tissues and organs.

• Until blood systolic blood pressure is >60 mg Hg, the patient is
still unstable and requires emergency fluid boluses (90 mg / kg /
hr) until normal blood pressure is observed.

• Once stabilized, it is important for team members to monitor blood
pressure in these trauma patients. If systolic pressures rebound >
130-140 mm HG, traumatized tissue that have already stopped
bleeding may begin to hemorrhage again.



3/13/2010

18

Clinical Test Outcome Concern Action

Packed Cell Volume

Canine > 55%
Feline > 45 %

1. Primary Dehydration.
2. Should be a marked increase

in Albumin / Total Protein

1. Prepare patient for Aggressive Fluid
Therapy ‐ 1 ½ ‐2 x maintenance.

2. If concern of shock, begin emergency
fluid bolus – 90 cc/ kg/hr.

3. Recheck PCV every 1‐3 hours until PCV
approaches normal levels.

Canine < 35 %
Feline < 25 %

1. Bleeding
2. Immune Mediate Hemolytic

Anemia (IMHA)
3. Anemia of chronic disease

1. Evaluate Purple top tube, wet prep of
blood for agglutination IMHA

2. Evaluate Albumin; low albumin can help
support bleeding or chronic disease.

3. Evaluate clotting times to help evaluate
bleeding concerns.

4. Evaluate blood film to check for
regenerative response, agglutination, or
abnormal cell morphology to help define
the cause of the anemia.

5. Recheck PCV every 1‐3 hours, if PCV is
rapidly falling (< 12‐16%) prepare for
blood transfusion.

Albumin
Canine: 3.1‐4.5 mg/dl
Feline: 2.4‐4.1 mg/dl

Hypoalbunemia:

1. Bleeding
2. Liver Disease
3. Kidney Disease (Protein

Losing Nephropathy)
4. Intestinal Disease (Protein

Losing Enteropathy)
5. Sepsis

Hyperalbunemia: Dehydration

If Hypoalbunemia is noted:
1. Monitor patient for fluid overload

symptoms.
2. If Albumin is 2.0‐2.5 mg/dl: Use

Synthetic Colloid Therapy (E.g.
Hetastarch)

3. If Albumin < 2.0: Plasma or Canine /
Feline specific albumin therapy is
indicated

If Hyperalbunemia is noted:
1. Continue Aggressive fluid therapy
2. Monitor PCV closely (q 1‐2 hrs) if

there is a concern of chronic anemia

Blood Glucose
< 60 mg/dl

1. Sepsis
2. Insulin Overdose
3. Juvenile Hypoglycemia
4. Hypoadrenocorticism
5. Shock
6. Toxin / Poison / Medical

Overdose

1. Add 5% dextrose to
Intravenous Fluids

2. Give 1 cc / pound 25%
dextrose

3. Monitor Glucose hourly until
sustained blood glucose is
observed

Electrolytes

Sodium (Na) – 145‐155 
mEq/l

Chloride (Cl) – 112‐124 
mEq/l

Potassium (K) – 2.7‐5.0 
mEq/l

1. Anorexia
2. Gastrointestinal Loss
3. Organ Disease
4. Endocrine Disease
5. Urinary Obstruction

1. Treat Underlying Disease
2. Administered a balanceded

electrolyte solution
3. Administer additional

electrolyte therapy (i.e. KCL
added to fluids in the
hypokalemic patient)

4. Monitor electrolytes every 2‐
12 hours dependent on
disease concerns.

Blood Pressure

Systolic < 60 mm Hg

1. Trauma
2. Shock
3. Endocrine Disease
4. Sepsis

1. Aggressive Fluid Therapy
to make sure systolic
pressure > 60 mm HG

2. If not responding, add
synthetic colloid (i.e.
Hetastarch)

3. Continuously monitor
blood pressure until
normalizes.

4. If there is a concern about
trauma, make sure

Blood Pressure pressures do not exceed
140 mm HG.

Systolic > 100‐140 
mm Hg

1. Renal Disease
2. Hyperthyroidism

(Feline)
3. Cardiac Disease
4. Hyperadrenocorticism

(Canine)
5. Primary Hypertension

1. Identify Hypertensive
Patient

2. Treat with intravenous
therapy cautiously

3. Use anti‐hypertensive
medications

4. Monitor blood
pressure continuously
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