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Shock, Fluid & Buffer
Therapy

Arthur Jones, EdD, RRT

Learning Objectives
uDescribe the etiologies, manifestations 

and management of shock.
uIdentify specific agents used to maintain 

blood pressure and fluid balance, along 
with their actions, effects and 
complications.

Shock

Shock- inadequate tissue perfusion
to meet metabolic needs of tissues.

Shock- etiologic categories
ØHypovolemic
ØDistributive
ØCardiogenic

Shock- etiologic categories
ØHypovolemic- blood volume loss
uHemorrhage
uBurns
uDehydration

ƒheat exhaustion
ƒdiarrhea, vomiting
ƒinadequate intake
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Shock- etiologic categories
ØDistributive shock- blood pressure
loss due to fluid distribution outside
intravascular space or vasodilation.
uthird spacing
uvasoactive drugs, toxins ==>
systemic vasodilation

Link to article on shock

http://www.emedicine.com/med/topic2114.htm

Shock- etiologic categories
ØDistributive shock
uthird spacing
uvasoactive drugs, toxins ==>
systemic vasodilation
uanaphylaxis

Shock- etiologic categories
ØDistributive shock
uthird spacing
uvasoactive drugs, toxins ==>
systemic vasodilation
uanaphylaxis
uneurogenic vasodilation

Shock- etiologic categories
ØDistributive shock
uthird spacing
uvasoactive drugs, toxins ==>
systemic vasodilation
uanaphylaxis
uneurogenic vasodilation
usepsis

Shock- etiologic categories
ØCardiogenic- ineffective cardiac
pump
umyocardial infarction
ucardiomyopathy
umechanical anomalies

ƒvalvular disease
ƒseptal defects- high output failure
ƒobstructive defects

Shock- General Manifestations
ØHypotension- PSYS < 90 mm Hg
ØTachycardia 
ØSlow capillary refill
ØCNS signs- vertigo, syncope, coma
ØPallor 
ØOliguria, anuria
ØDecreased transcutaneous PO2-
very early sign
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Shock- Specific Manifestations
ØHemorrhagic
ulow Hb, Hct
udecreased CVP

Shock- Specific Manifestations
ØHemorrhagic
ulow Hb, Hct
udecreased CVP

ØDehydration
uelevated Hb, Hct
udecreased CVP

Shock- Specific Manifestations
ØHemorrhagic
ulow Hb, Hct
udecreased CVP

ØDehydration
uelevated Hb, Hct
udecreased CVP

ØThird spacing
uanasarca
upulmonary edema

Shock- Specific Manifestations
ØAnaphylactic
upruritus (itching)
uurticaria (hives)
ularyngospasm
ubronchospasm
uhistory of medication, insect bite,
etc.

Shock- Specific Manifestations
ØCardiogenic
usigns of MI 
upulmonary edema
uelevated PCWP (>25 mm Hg)

Shock- Specific Manifestations
ØSeptic
usigns of infection- fever, etc.
uincreased cardiac output (QT)
udecreased C(a-v)DO2
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Shock- Complications
ØAcute respiratory distress 

syndrome (ARDS)
ØMultiple organ system failure
ucardiac
uhepatic
urenal
ugastrointestinal

Shock- Complications
ØAcute respiratory distress 

syndrome (ARDS)
ØMultiple organ system failure
ØHypoxic-ischemic encephalopathy 

(HIE) ==> increased intracranial 
pressure (ICP)

Link to information on HIE

http://www.emedicine.com/ped/topic149.htm

Management of Shock

Hypovolemic- Fluid Replacement
ØBlood products- hemorrhage
uwhole blood
uplasma
upacked red blood cells

Hypovolemic- Fluid Replacement
ØColloids- remain in intravascular 

space
utemporary for hemorrhage
umanage third spacing by 

drawing
fluid from interstitium

Link to article on colloids vs. crystalloids in shock
http://ccforum.com/content/4/S2/S16

Hypovolemic- Fluid Replacement
ØColloids- remain in intravascular 

space
ucommon fluids

ƒdextran- large carbohydrate 
molecule
ƒalbumin- research questions 
its use
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Hypovolemic- Fluid Replacement
ØColloids- remain in intravascular 

space
ucommon fluids

ƒalbumin- research questions its 
use
ƒdextran large carbohydrate 
molecule
ƒhetastarch (Hespan)

Hypovolemic- Fluid Replacement
ØCrystalloids- some loss to interstial
(third) space)
uUsed for dehydration, burns
uCommon fluids

ƒNaCl- 0.9%, 0.45%
ƒdextrose - in water or saline
ƒRinger's solution
ƒRinger's lactate- solution of 
choice for resuscitation

Hypovolemic- Fluid Replacement
ØCrystalloid solutions
uRinger's solution
ƒNaCl
ƒMgCl2 
ƒNa2HPO4
ƒNaHCO3

Hypovolemic- Fluid Replacement
ØDehydration, burns
uRinger's lactate 
ƒNaCl
ƒNa lactate
ƒKCl
ƒCaCl

Hypovolemic- Fluid Replacement
ØMonitoring fluid volume
umucosa- wet or dry
ucapillary refill
ublood pressure
uCVP
uPCWP
uurine output
uweight

Complications of Fluids
ØBlood products
uSerum sickness
uLeftward shift in HbO2 curve-

stored blood
uAcquired infections- HIV
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Complications of Fluids
ØCrystalloids
ureduced COP ==> 3rd spacing
uelectrolyte, pH imbalance
ØDextrose (glucose)
uhypercapnia, acidemia
uhyperglycemia

Shock- Management
ØAnaphylactic
uEpinephrine

ƒvasoconstriction
ƒbronchodilation
uDiphenhydramine (Benadryl)
uSteroids, e.g., hydrocortisone

Shock- Management
Ødistributive shock- septic, 

neurogenic
uvasopressors

ƒdopamine
ƒnorepinephrine
ƒneosynephrine
uantibiotics for infection

Shock- Management
Ødistributive shock- toxins, drugs
uvasopressors
uremoval of toxin, drug

ƒdiuresis
ƒdialysis
ƒantidote, antitoxin

Shock- Management
Øcardiogenic shock
uvasopressors
usurgery, angioplasty
uintra-aortic 

counterpulsation
uinotropic agents

ƒdobutamine
ƒdopamine
ƒmilrinone (Primacor)

Complications of Vasopressors
Ønecrosis of peripheral tissues
Ørenal failure
Øhypertension
Øincreased myocardial 

workload
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Buffer Therapy

Buffer Therapy
ØPurpose- to reverse acid-base 

imbalance, usually acidemia

Buffer Therapy
ØNaHCO3
Øaction- provides HCO3- ==>
[H+l + [HCO3-] ==> H20 + C02 ==>
depends on ventilation to excrete 
C02

Buffer Therapy
ØNaHCO3- complications
uRespiratory acidemia if C02 not 

excreted
uMetabolic alkalemia (overdose)
uHypernatremia
uCerebral edema

Buffer Therapy
ØNaHCO3- contraindications-
upH >7.20
usevere hypernatremia, often 
associated with renal failure

Buffer Therapy
ØNaHCO3- administration titrated with 

blood pH

HCO3 (mEq) = kg * (15 - observed HCO3-) * 0.5
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Buffer
ØTris-hydroxymethyl aminomethane-
THAM (Tromethamine)- reverses 

acidemia without excretion of C02
uAction- organic proton acceptor

Buffer
ØTHAM 
uIndications

ƒmetabolic acidemia with 
hypernatremia
ƒacidemia in conjunction with 
limitations in ventilation-
permissive hypercapnia

Buffer
ØTHAM 
uComplications

ƒapnea
ƒhypoglycemia
ƒhypokalemia
ƒalkalosis
ƒtissue necrosis from 
infiltration. 
ƒdo not use in renal failure

Buffer
ØTHAM 
uDosage- ml’s of THAM of 

0.3M solution = body wt in kg 
X base deficit in MEq/l 

Buffer
ØTribonat 
uCurrently used in 

Europe
uIngredients

ƒNaHCO3
ƒTHAM
ƒacetate
ƒPO4 

Buffer
ØTribonat- advantages
uminimal effect on PCO2
uminimal overcorrection risk
uless Na than NaHCO3
uno tissue irritability
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Summary & Review
ÙShock categories
uhypovolemic
udistributive
ucardiogenic

ÙShock- manifestations
ugeneral
ucategory- specific

Summary & Review
ÙShock management
ufluid replacement
uvasopressors
ucardiotonics

ÙBuffers
uNaHCO3
uTHAM
uTribonat
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