
Cape cod vet Specialists



Outline 

• What is shock

• Classifications of shock

• Pathophysiology of shock

• Conditions with shock

• Clinical signs of shock

• Diagnostics

• Monitoring

• Treatment

https://www.idlememe.com/shocked-meme-12/



Objectives
• Define shock

• Understand the different classifications of shock

• Be able to identify shock

• Be able to treat shock efficiently and appropriately

https://www.istockphoto.com/photo/bullseye-on-yellow-background-gm1208854512-349582994



What is 
shock

https://www.cliniciansbrief.com/article/treating-septic-shock



Why Do We Care?

• Shock plays a role in fatal illnesses and 
is part of the final common pathway of 
cardiopulmonary arrest. 

• Early recognition and appropriate 
treatment of shock can reverse the 
sequelae of shock and improve 
outcomes



What Is Shock ?

• Inadequate cellular energy production

• Oxygen or glucose

• Usually due to inadequate oxygen delivery

http://hyperphysics.phy-astr.gsu.edu/hbase/biology/etrans.html
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Delivery of 
Oxygen

DO2= CO x CaO2
DO2=(HR x SV) x [(1.34 x Hb x SaO2) + (PaO2 x 0.003)]



Defects of 
Oxygen 
Delivery

DO2= CO x CaO2



Why Does 
Shock 

Occur?



Classifications of 
shock

Hypovolemic

Distributive

Cardiogenic

Neurogenic

Hypoxemic

Metabolic https://www.dvm360.com/view/recognizing-and-treating-shock-cats



Classifications of shock

• Hypovolemic shock
• The most common cause of shock 

in veterinary patients

• Hemorrhagic; blood loss

• Non hemorrhagic; severe burns, 
diarrhea, third spacing, 
dehydration

• May overlap with other 
classifications of shock



Dehydration = 
Hypovolemia 

• Dehydration is a decrease in interstitial and 
intracellular fluid compartments

• Hypovolemia is a decrease in intravascular 
volume 

• Hemoconcentration is an increase in the 
relative number of red blood cells

https://dogfriendlymcr.com/how-to-get-your-dog-to-drink-water-in-4-steps/



Classifications of shock

• Distributive shock
• Often a result of inappropriate 

vasodilation resulting in decreased 
venous flow

• Reduction in blood flow limits 
oxygen delivery to the tissues 
and results in a tissue oxygen 
debt

• Sepsis, obstruction (HWdz, 
thrombus, GDV), anaphylaxis



Classifications of Shock

• Obstructive Shock
• Heart can pump well, but the 

output is decreased due to an 
obstruction

• GDV, tension pneumothorax, 
pericardial tamponade, high end 
positive pressure ventilation



Classifications of shock

• Cardiogenic shock
• primarily	a	disorder	of	cardiac	
function	in	the	form	of	a	critical	
reduction	of	the	heart’s	pumping	
capacity

• Systolic failure; CHF, DCM, 
arrythmias, drugs, ischemia

• Diastolic failure; HCM, RCM, 
tamponade, 



Classifications of shock
• Neurogenic shock

• Direct	injury	to	the	centers	for	
circulatory	regulation

• Altered	afferents	to	the	
circulatory	center

• Interruption	of	the	descending	
connection	to	the	spinal	cord,	



Classifications of shock

• Hypoxemic shock
• Decrease in oxygen content in 

arterial blood

• Anemia, severe pulmonary disease

• CO toxicity, methemoglobinemia 



Classifications of shock

• Metabolic shock
• Have adequate circulation and 

arterial oxygen content, 

• Inadequate energy  substrate, or 
energy generating capability

• Hypoglycemia, cyanide toxicity, 
mitochondrial dysfunction, 
cytopathic hypoxia



Case 1

• 10 year old male neutered golden 
presented for lethargy and collapse. On 
presentation patient is quiet and 
tachypneic. Initial physical exam 
revealed pale mucus membranes, CRT 
>2, HR of 160, with a palpable fluid 
wave. The patient also has normal to 
cool limbs,  normal to weak pulses with 
a blood pressure of 70. You place a 
catheter and are only able to obtain a 
pcv/ts; 20/4.

• How would you classify this patient?
https://www.ndsr.co.uk/veterinary-professionals/insight/news-81-spontaneous-non-traumatic-haemoabdomen-in-the-dog



Case 2

• 3 year old male neutered golden presented 
with a one week history of vomiting, 
anorexia and lethargy. Over the last 12 
hours the patients lethargy has progressed. 
On presentation the patient is dull to 
obtunded. Temp 104, HR 160, panting, CRT 
<1, Hyperemic MM, with warm limbs but 
weak pulses.  Patient has abdominal 
discomfort. Blood pressure of 50.

• How would you classify this patient?

https://todaysveterinarynurse.com/emergency-medicine-critical-care/shock-an-overview/

https://www.cliniciansbrief.com/article/quiz-mucous-membrane-evaluation-dogs



Case 3
• 8 year old male neutered Cavalier presented for hyporexia, 

and progressive tachypnea. On presentation the patient was 
anxious, RR 60, HR 150, and cyanotic mucus membranes. 
Physical exam revealed bilateral crackles, fair to weak pulses 
and a grade 4/6 murmur. Unable to obtain blood pressure 
because patient was in distress

• How would you classify this patient?

https://heartsmart.vet.tufts.edu/difficulty-breathing-dyspnea/



Pathophysiology of Shock

https://rhodes2safety.com/canine-tip-of-the-day-shock/



Compensation of Shock

• Increase in sympathetic activity and decrease 
in parasympathetic activity
• Constriction of arterioles leading to an 

increase in systemic vascular resistance

• Constriction of large capacitance venules 
and veins

• Marked increase in heart rate



Compensation of Shock Con’t

• Maintain vital organs with adequate oxygen
• Maintaining mean circulatory pressures

• Maximize cardiac performance

• Redistribute perfusion

• Optimize oxygen unloading



Conditions With Shock

https://wagwalking.com/treatment/heatstroke-treatments



Systemic Inflammatory Response

• Systemic Inflammatory Response 
Syndrome (SIRS)
• A widespread systemic 

response to an infectious or 
non-infectious insult

• Imbalance between pro and 
anti inflammatory mediators

• Criteria for diagnosis
• Abnormal temperature 

(fever or hypothermia)
• Abnormal heart rate 

(tachycardia or bradycardia)
• Tachypnea
• Leukocytosis or leukopenia



Sepsis
• Sepsis

• Clinical syndrome of systemic inflammation 
in response to an infection

• Septic shock
• Acute circulatory failure and persistent 

arterial hypotension, despite adequate 
volume resuscitation

Singer M, Deutschman CS, Seymour CW, et al. The Third International Consensus Definitions for Sepsis and Septic Shock (Sepsis-3). JAMA. 2016;315(8):801–810. doi:10.1001/jama.2016.0287



Sepsis Con’t



Multiple Organ System 
Dysfunction Syndrome

• The acute and potentially reversible 
dysfunction of 2 or more organ systems 
that is triggered by multiple different and 
clinically diverse factors

• Diversity of triggers

• Infectious and noninfectious

Gourd, Nicholas M.; Nikitas, Nikitas (2019). Multiple Organ Dysfunction Syndrome. Journal of Intensive Care Medicine, (), 088506661987145–. doi:10.1177/0885066619871452



Multiple Organ System 
Dysfunction Syndrome Con’t
• Dysregulated disproportional activation of neutrophils and 

macrophages

• Mitochondrial changes

• Endothelial changes

• Epithelial changes

• Coagulation changes

• Neuroendocrine changes

Gourd, Nicholas M.; Nikitas, Nikitas (2019). Multiple Organ Dysfunction Syndrome. Journal of Intensive Care Medicine, (), 088506661987145–. doi:10.1177/0885066619871452



Multiple Organ Dysfunction Syndrome Con’t

• Multiple Organ Dysfunction Syndrome
• Renal dysfunction (rise in [Creatinine] > 0.5mg/dL) 
• Cardiovascular dysfunction (myocardial dysfunction or requirement for 

pressors) 
• Respiratory dysfunction (requirement of oxygen or mechanical ventilation) 
• Hepatic dysfunction (T. bili >0.5mg/dL) 
• Coagulation dysfunction, DIC (thrombocytopenia, prolonged PT, PTT, etc.)
• Gastrointestinal dysfunction (vomiting, regurgitation, ileus, constipation, 

diarrhea)
• Endothelial dysfunction (vascular leak with edema formation and low 

albumin)



Additional conditions to Shock

• Coagulopathy

• Mitochondrial dysfunction

• Microcirculatory dysfunction



Clinical Signs of 
Shock

Cape cod vet specialsits



Identifying Shock

• Physical exam is going to be your most important tool!

• Perfusion parameters 
• MM color
• Capillary refill time
• Heart rate
• Pulse quality
• Temperature
• Mentation
• Blood pressure

https://www.istockphoto.com/fr/photo/je-regarde-le-chien-avec-des-jumelles-gm661682772-120616491



Clinical Signs of Shock

• physical exam findings associated with shock: 
• Tachycardia 
• Tachypnea 
• Pale mucus membranes (MM) with delayed 

capillary refill time (CRT) 
• Brick red MM with brisk CRT (e.g. < 1 second) 

in early septic shock 
• Cool limbs 
• Weak arterial pulses (sometimes bounding in 

early septic shock) 
• Reduced level of consciousness 
• Hypotension 
• Fever or hypothermia

https://www.memphisveterinaryspecialists.com/site/blog-cordova/2020/08/14/dehydration-in-dogs-causes-symptoms-treatment



ERIN MOONEY, BVSC DACVECC



Phases of Shock
• Compensatory phase

• Mildly increased HR, RR
• Normal pulse quality
• Normal –increased pulse pressure
• Hyperemic MM, CRT <1
• Mildly depressed mentation
• Normal temperature
• Normal blood pressure
• Normal urine output 

ERIN MOONEY, BVSC DACVECC



Phases of Shock Con’t
• Early decompensated

• Tachycardia
• Tachypnea
• Weak pulse quality, cool limbs
• Normal to decreased pulse pressure
• Pale MM, CRT >2 sec
• Depressed to obtunded mentation
• Hypothermia
• Hypotension
• Hyperglycemia
• Petechiae, Ecchymosis 

ERIN MOONEY, BVSC DACVECC



Phases of Shock 
Con’t

• Late decompensated
• Tachycardia/bradycardia
• Tachypnea/hypopnea
• Weak or absent pulses
• Pale to cyanotic MM, absent CRT
• Comatose mentation
• Severely hypothermic
• Severely hypotensive
• Normal to decreased glucose

ERIN MOONEY, BVSC DACVECC





Case 1

• 10 year old male neutered golden presented for 
lethargy and collapse. On presentation patient is 
quiet and tachypneic. Initial physical exam 
revealed pale mucus membranes, CRT >2, HR of 
160, with a palpable fluid wave. The patient also 
has normal to cool limbs,  normal to weak pulses 
with a blood pressure of 70. You place a catheter 
and are only able to obtain a pcv/ts; 20/4.

• Which stage of shock is this patient in

https://www.ndsr.co.uk/veterinary-professionals/insight/news-81-spontaneous-non-traumatic-haemoabdomen-in-the-dog



Case 2

• 3 year old male neutered golden presented 
with a one week history of vomiting, 
anorexia and lethargy. Over the last 12 
hours the patients lethargy has progressed. 
On presentation the patient is dull to 
obtunded. Temp 104, HR 160, panting, CRT 
<1, Hyperemic MM, with warm limbs but 
weak pulses.  Patient has abdominal 
discomfort. Blood pressure of 50.

• Which stage of shock is this patient in

https://todaysveterinarynurse.com/emergency-medicine-critical-care/shock-an-overview/

https://www.cliniciansbrief.com/article/quiz-mucous-membrane-evaluation-dogs



Case 3
• 8 year old male neutered Cavalier presented for hyporexia, 

and progressive tachypnea. On presentation the patient was 
anxious, RR 60, HR 150, and cyanotic mucus membranes. 
Physical exam revealed bilateral crackles, fair to weak pulses 
and a grade 4/6 murmur. Unable to obtain blood pressure 
because patient was in distress

• Which stage of shock is this patient in

https://heartsmart.vet.tufts.edu/difficulty-breathing-dyspnea/



Clinical Signs of Cardiogenic 
Shock

• Clinical signs associated with cardiogenic 
shock can 
• Cyanosis 
• Respiratory distress 
• Pulmonary crackles 
• Tachycardia
• A cardiac murmur or gallop 
• Cardiac arrhythmias
• weakness 
• Distended jugular veins and elevated 

CVP and/or pulmonary edema

https://heartsmart.vet.tufts.edu/treatment-of-congestive-heart-failure/



Emergent Diagnostic 
Evidence of Shock
• PCV/TS; anemic

• Hyperlactemia; marker of tissue perfusion

• Metabolic acidosis
• Base excess
• Decreased HCO3

• Urine specific gravity; renal function

• Blood pressure; hypotension

• PT/PTT; Coagulopathy - can lead to disseminated 
intravascular coagulation (DIC) or organ thrombosis 

https://www.psnetwork.org/14-show-me-the-evidence/



Emergent Diagnostic 
Evidence of Shock Con’t

• Shock Index
• Heart rate divided by blood pressure

• Allows quantification on severity of shock

• Allows identification of derangements in perfusion status 
in the face of normal cardiovascular parameters

• Shock index > 0.9 correlates with a higher mortality 

https://www.linkedin.com/pulse/shock-index-veterinary-patients-shailen-jasani



Diagnostics

https://mindd.org/functional-diagnostics-functional-medicine/



Diagnostics

• Initial diagnostics
• Blood pressure
• Lactate
• Electrolytes
• Blood glucose
• Pulse ox
• EKG
• Heart rate
• Respiratory rate
• Temperature
• Shock Index

• Complete diagnostics
• CBC
• CHEM
• Arterial blood gas
• Coags 
• Blood type
• Urine analysis
• Thoracic/abdominal 

radiographs
• Abdominal 

ultrasound
• Echocardiogram

https://www.kingsridgevet.com/what-is-bloat-the-dreaded-twisted-stomach-in-dogs/



Monitoring

https://pacetechmed.com/?page_id=181



Monitoring

• Tissue perfusion and oxygen delivery
• Central venous pressure

• Normal 0-5cm H2O

• Mean arterial pressure
• Normal 70-120mmhg

• Urine production
• 1ml/kg/hr



Monitoring 
Con’t

• Lactate
• Measure of hypoperfusion and a product of anaerobic 

metabolism

• Normal in adult dogs and cats is less than 2mmol/L

• Used as a prognostic indicator and a guide for resuscitation

• Should decrease by half every 1-2 hours



Monitoring 
Con’t

• Base excess
• Measurement of total buffering capacity

• Can be used a prognostic indicator



Monitoring 
Con’t

• Cardiac output
• Pulmonary arterial catheter (Swan-Ganz catheter)

• Mixed venous oxygen saturation and Central Venous oxygen saturation
• Assess global tissue oxygenation
• Low ScVO2 from decreased oxygen delivery or increased oxygen 

consumption



Treatment



Treatment of Shock

“Shock is a dynamic, multisystemic disorder. Animals with shock change 
rapidly, and thus therapy is not “a set of specific things to do in each 

case” but rather is dictated by serial monitoring of patient parameters 
and assessing response to treatment”



Goal of Treatment

• A guide for end points
• Improved level of consciousness (responsive, alert is ideal)
• Improved heart rate (ideally to normal range)
• Improved arterial pulse quality
• Improved mm color (at least light pink)
• normalized CRT
• Normothermia
• Blood Lactate < 1.5 to 2.0 mmol/L
• Normal blood pressure (SBP > 90 mmHg, MAP >60mmHg, ideally SAP > 110 mmHg) 
• CVP ≥ 5 cmH2O (especially with distributive shock; before reaching for vasopressors)
• PCV 20-25%
• Urine output at least 1.5 to 2 ml/kg/hour



Treatment of Shock Con’t

• Major components of therapy rely on supportive care
• Optimization of oxygen delivery and reestablishment of adequate tissue 

perfusion

• Aggressive support of organ dysfunction

• Identify and treat the underlying disease

• Bundle concept





Treatment of Shock –Fluid Therapy

• Vascular access is essential!!
• No subcutaneous fluids

• Short large bore catheter

• Intravenous fluids increase a 
patients preload which 
increases stroke volume and 
cardiac output



Fluid Therapy-Types of Fluids
Isotonic crystalloids 

“Shock dose” 
90ml/kg for a dog, divided by 4 for each bolus, over 15 minutes

60ml/kg for a cat, divided by 4 for each bolus, over 15 minutes

CCM



Fluid Therapy- Con’t

• Hypertonic saline (7-7.5% NaCl)
• Excellent for rapid, small volume resuscitation

• Able expand its volume 3-5x the volume administered

• Improves cardiac output, tissue perfusion, reduces intracranial 
pressure

• Administered @ 3-5ml/kg over 15 minutes, followed by crystalloid 
resuscitation

https://www.valleyvet.com/ct_detail.html?pgguid=30e079fb-7b6a-11d5-a192-00b0d0204ae5



Fluid Therapy- Con’t

• Synthetic colloids
• Hetastarch
• Pentastarch
• Tetrastarch
• Vetstarch

• More sustained intravascular expansion

• 10-20ml/kg IV over 30 minutes

• Falling out of favorhttps://nurse.plus/become-a-nurse/black-box-warnings/



Fluid Therapy- Blood Products



Fluid Therapy- Blood 
Products Con’t

• Albumin (canine and human)
• Ideal for hypoalbuminemic patients 

(<2g/dl)

• Quick dose; 2g/kg over 6-8 hours

• Albumin deficit; 10 x (desired albumin-
pt albumin) x kg x0.3

• Risk of anaphylaxis and hypersensitivity 
reactions

https://onlinelibrary.wiley.com/doi/abs/10.1002/9781119536598.ch20



Fluid Therapy- Blood 
Products Con’t

• Fresh frozen plasma
• Used to treat hemorrhage 

secondary to acquired/hereditary 
coagulopathy

• Contains all coagulation factors

• 10-20ml/kg over 2-4 hours

• Not used to raise albumin

https://quizlet.com/414522863/fluid-therapy-flash-cards/



Fluid Therapy- Blood 
Products Con’t

• Packed RBCs
• Severe anemia or active 

hemorrhage

• Restore oxygen carrying capacity 
and treat tissue hypoxia

• 10-20 ml/kg over 4 hours

https://veteriankey.com/red-blood-cell-products/



Fluid Therapy- Blood Products Con’t
• Whole blood

• Replaces red blood cells, platelets and plasma

• Contains all cellular elements of blood

• 20-30ml/kg over 2-4 hours

https://www.cliniciansbrief.com/article/blood-transfusion-dogs



Hypotensive Resuscitation

• Restoration of a lower than normal systolic blood pressure

• Goal is a systolic blood pressure of 80-90mmhg or mean arterial 
pressure of 60mmhg

• Helps facilitate control of hemorrhage



Continuous Re-evaluation
• Fluid requirements can change quickly

• Excessive fluid can lead to cellular edema

• Patients may remain hypovolemic



Treatment of 
Fluid 

Unresponsive 
Shock



Silverstein, Deborah & Beer, Kari. (2015). Controversies regarding choice of vasopressor therapy for management of septic shock in animals. Journal of veterinary emergency and critical care (San 
Antonio, Tex. : 2001). 25. 48-54. 10.1111/vec.12282. 

Vasoactive and Inotropic agents 



Antibiotic 
Therapy

• Should be administered 
within the first hour of 
recognition

• Right drug

• Right dose

• De-escalation

• Right duration



Antibiotic 
Therapy 
Con’t

• Four quadrant therapy 

• Bactericidal over bacteriostatic

• Duration of antibiotics should typically be 7-10 days
• Source control



Suggested 
Empiric 

Antimicrobials

Drobatz, Kenneth J.; Hopper, Kate; Rozanski, Elizabeth; Silverstein, Deborah C. (2018). Textbook of Small Animal Emergency Medicine || Antimicrobial Therapy in the Emergency Patient. , 10.1002/9781119028994(), 1283–1291. doi:10.1002/9781119028994.ch200



Oxygen therapy

• Flow by oxygen

• Nasal lines

• Oxygen cage

• Intubation and mechanical 
ventilation

https://www.amcny.org/blog/2016/12/14/everyday-medicine-oxygen-therapy/



Nutrition
• Acute catabolic response

• Surviving sepsis guidelines 
recommend starting enteral 
nutrition within 72 hours. 



Adjunctive Therapy

• Dextrose

• Anti-thrombotics

• Pain management

• Low dose hydrocortisone



Treatment of 
Cardiogenic 
Shock
• Rapid evaluation

• Brief physical exam

• Limited stress

Drobatz, Kenneth J.; Hopper, Kate; Rozanski, Elizabeth; Silverstein, Deborah C. (2018). Textbook of Small Animal Emergency Medicine || Cardiogenic Shock. , 10.1002/9781119028994(), 993–999. doi:10.1002/9781119028994.ch154



Treatment of 
Cardiogenic 
Shock Con’t

• Diuretics
• Furosemide (2mg/kg) IV or 

IM

• Ionotropic agents
• Dobutamine
• Pimobendan

• Vasodilatory agents
• Nitroprusside
• Nitroglycerine



Treatment of 
Cardiogenic 
Shock Con’t

• Anti-arrhythmics

• Pericardiocentesis

• Pace maker



Treatment of 
Cardiogenic 
Shock Con’t



Case 1

• 10 year old male neutered golden presented for 
lethargy and collapse. On presentation patient is 
quiet and tachypneic. Initial physical exam 
revealed pale mucus membranes, CRT >2, HR of 
160, with a palpable fluid wave. The patient also 
has normal to cool limbs,  normal to weak pulses 
with a blood pressure of 70. You place a catheter 
and are only able to obtain a pcv/ts; 20/4.

• What is your initial management

https://www.ndsr.co.uk/veterinary-professionals/insight/news-81-spontaneous-non-traumatic-haemoabdomen-in-the-dog



Case 2

• 3 year old male neutered golden presented 
with a one week history of vomiting, 
anorexia and lethargy. Over the last 12 
hours the patients lethargy has progressed. 
On presentation the patient is dull to 
obtunded. Temp 104, HR 160, panting, CRT 
<1, Hyperemic MM, with warm limbs but 
weak pulses.  Patient has abdominal 
discomfort. Blood pressure of 50.

• What is your initial management
https://todaysveterinarynurse.com/emergency-medicine-critical-care/shock-an-overview/

https://www.cliniciansbrief.com/article/quiz-mucous-membrane-evaluation-dogs



Case 3
• 8 year old male neutered Cavalier presented for hyporexia, 

and progressive tachypnea. On presentation the patient was 
anxious, RR 60, HR 150, and cyanotic mucus membranes. 
Physical exam revealed bilateral crackles, fair to weak pulses 
and a grade 4/6 murmur. Unable to obtain blood pressure 
because patient was in distress

• What is your initial management

https://heartsmart.vet.tufts.edu/difficulty-breathing-dyspnea/



Questions?
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