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Respiratory Acidosis



Clinical manifestations



Hypoventilation



Confusion/ disorientation



Lethargy / drowsiness



Headache



Dizziness



Seizures



Coma



Hypotension



Tachycardia / arrhythmias 



Electrolyte imbalance



Warm flushed skin
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Respiratory Acidosis



Treatment:



Aimed at underlying cause



Oxygenation



Mechanical ventilation, BiPAP



BP control



Treat respiratory infection



Administer alkaline agents IV (NAHCO3)


Microsoft_Office_PowerPoint_Slide5.sldx
Respiratory Acidosis

Treatment:

Aimed at underlying cause

Oxygenation

Mechanical ventilation, BiPAP

BP control

Treat respiratory infection

Administer alkaline agents IV (NAHCO3)
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Respiratory Acidosis
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Respiratory Alkalosis



PaCO2 < 32 mm Hg (Hypocapnia), pH >7.45



Too little CO2 on board



Causes:



Hyperventilation



Anxiety, fear, pain



Hypoxemia / PE



Respiratory stimulant drugs (salicylate poisoning)



Septicemia



Encephalitis



Brain injury



Exercise



Fever
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Respiratory Alkalosis

PaCO2 < 32 mm Hg (Hypocapnia), pH >7.45

Too little CO2 on board

Causes:

Hyperventilation

Anxiety, fear, pain

Hypoxemia / PE

Respiratory stimulant drugs (salicylate poisoning)

Septicemia

Encephalitis

Brain injury

Exercise

Fever
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Resp. stimulant drugs, septicemia, encephalitis, and Brain injury

Stimulate resp. center in brain



Rarely time to compensate, usually need immediate treatment of hypoxemia
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Respiratory Alkalosis



Clinical manifestations:



Hyperventilation



Paresthesia / tetany / hyperreflexia 



Lightheadedness / lethargy



Confusion



Electrolyte imbalance



Nausea / vomiting /  Epigastric pain



Seizures



Chest pain / tachycardia / arrhythmias 
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Respiratory Alkalosis

Clinical manifestations:

Hyperventilation

Paresthesia / tetany / hyperreflexia 

Lightheadedness / lethargy

Confusion

Electrolyte imbalance

Nausea / vomiting /  Epigastric pain

Seizures

Chest pain / tachycardia / arrhythmias 

























Paresthesia- pins and needles, numbness and/or tingling





£
Respiratory Alkalosis

Glinical manifestations:
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Respiratory Alkalosis



Treatment:



Aim at treating underlying cause



Oxygenation



Correct electrolyte imbalance



Decrease anxiety



Breath into a bag
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Respiratory Alkalosis

Treatment:

Aim at treating underlying cause

Oxygenation

Correct electrolyte imbalance

Decrease anxiety

Breath into a bag

























??? Why Bag….rebreathing CO2





Respiratory Alkalosis

Treatment:
Aimat treating underlying cause.
Oxygenation
Correct electrolyte imbalance
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Metabolic Acidosis



HCO

3

- < 22 mEq/L, pH <7.35



Lack of bicarbonate ions



Causes:



Renal failure



Diabetic ketoacidosis



Lactic acidosis



Excess loss via GI tract – diarrhea, ileostomy 

tube, GI fistulas



Starvation



Shock
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Metabolic Acidosis

HCO3- < 22 mEq/L, pH <7.35

Lack of bicarbonate ions

Causes:

Renal failure

Diabetic ketoacidosis

Lactic acidosis

Excess loss via GI tract – diarrhea, ileostomy tube, GI fistulas

Starvation

Shock
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Compensation

↑ CO2 excretion by lungs

Kidneys attempt to excrete additional acids
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Metabolic Acidosis



Clinical manifestations:



Hyperventilation – deep, rapid respirations 

(Kussmal Respirations)



Drowsiness, confusion, headache, coma



Hypotension, arrhythmias



Warm, flushed skin



Nausea, vomiting, diarrhea, and abdominal pain



Treatment:



Underlying cause



Oxygenation



Sodium Bicarbonate
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Metabolic Acidosis

Clinical manifestations:

Hyperventilation – deep, rapid respirations (Kussmal Respirations)

Drowsiness, confusion, headache, coma

Hypotension, arrhythmias

Warm, flushed skin

Nausea, vomiting, diarrhea, and abdominal pain

Treatment:

Underlying cause

Oxygenation

Sodium Bicarbonate
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Warm flushed skin d/t peripheral vasodilation



DKA – insulin and fluids





1
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Metabolic Alkalosis



HCO

3

-

> 26 mEq/L, pH >7.45



Excess in bicarbonate ions



Causes:



Loss of HCL ions in vomiting or excessive NG 

suctioning



Overcorrection of metabolic acidosis with NA 

HCO3



Overuse of loop diuretics – K+ deficit



Too-rapid correction of respiratory acidosis 

with NaHCO3
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Metabolic Alkalosis

HCO3- > 26 mEq/L, pH >7.45

Excess in bicarbonate ions

Causes:

Loss of HCL ions in vomiting or excessive NG suctioning

Overcorrection of metabolic acidosis with NA HCO3

Overuse of loop diuretics – K+ deficit

Too-rapid correction of respiratory acidosis with NaHCO3
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Compensation

↓ RR to increase CO2 in blood

Renal excretion of bicarb
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Metabolic Alkalosis

HCOg > 26 mEqL, pH>745
Excessin bicarbonate fons.
Causes:
LossofHOL jonsin vomiting or excessive NG
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eh
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Metabolic Alkalosis



Clinical manifestations



Nervousness, irritability, dizziness



Cardiac arrhythmias / tachycardia



Confusion



Seizure



Tremors / muscle cramps or tetany / tingling



N/V, anorexia



Hypoventilation
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Metabolic Alkalosis

Clinical manifestations

Nervousness, irritability, dizziness
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Confusion
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Metabolic alkalosis



Treatment



Underlying disease



Replacement of fluids and electrolytes



Dialysis therapy if severe



Diamox – diuretic promotes loss of 

bicarbonate via urine
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Metabolic alkalosis

Treatment

Underlying disease

Replacement of fluids and electrolytes

Dialysis therapy if severe

Diamox – diuretic promotes loss of bicarbonate via urine
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Analysis



1.) PaO2 and SaO2- normal or hypoxia



2.) pH- acidic or basic



3.) Analyze PaCO2- respiratory acidosis or alkalosis



4.) Analyze HCO3- metabolic acidosis or alkalosis



5.) Determine if PaCO2 or HCO3 matches pH



6.) Decide if the body is attempting to compensate



If the other parameter that does not match pH is 

moving in opposite direction, but pH remains 

abnormal → partial compensation



If pH is normal → full compensation
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Analysis

1.) PaO2 and SaO2- normal or hypoxia

2.) pH- acidic or basic

3.) Analyze PaCO2- respiratory acidosis or alkalosis

4.) Analyze HCO3- metabolic acidosis or alkalosis

5.) Determine if PaCO2 or HCO3 matches pH

6.) Decide if the body is attempting to compensate

If the other parameter that does not match pH is moving in opposite direction, but pH remains abnormal → partial compensation

If pH is normal → full compensation
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1.) Normal PaO2 is 80-100

     Normal SaO2 is greater than 95



2.) pH- less than 7.35 is acidic

            greater than 7.45 is basic



3.) PaCO2- greater than 48 is acidosis

                   less than 32 is alkalosis



4.) HCO3- greater than 26 is alkalosis

                 less than 22 is acidosis





Also have Arrow Method of interpretation….HANDOUT
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Analysis
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) Decideithe by s atempting o compensate
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IfpH s ol ulcompenstion
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Practice ABG’s



1.) pH

PaCO2

HCO3



2.) pH

PaCO2

HCO3



3.) ph

PaCO2

HCO3



7.30



55 mm Hg



24 mEq/L



7.30



55 mm Hg



32 mEq/L



7.35



55 MM HG



32 mEq/L
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Practice ABG’s

1.) pH

          PaCO2

          HCO3



2.) pH

          PaCO2

          HCO3



3.) ph

          PaCO2

          HCO3

7.30

55 mm Hg

24 mEq/L



7.30

55 mm Hg

32 mEq/L



7.35

55 MM HG

32 mEq/L
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**Use soft ball and pass around room to answer questions**



Resp acidosis, non compensated



Resp acidosis, partial compensation 



Resp acidosis, complete compensation
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Practice ABG's
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Practice ABG’s



1.) pH

PaCO2

HCO3



2.) pH

PaCO2

HCO3



3.) pH

PaCO2

HCO3



7.50



30 mm Hg



25 mEq/L



7.50



30 mm Hg



19 mEq/L



7.45



30 mm Hg



19 mEq/L
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Practice ABG’s

1.) pH

          PaCO2

          HCO3



2.) pH

          PaCO2

          HCO3



3.) pH

          PaCO2

          HCO3



7.50

30 mm Hg

25 mEq/L



7.50

30 mm Hg

19 mEq/L



7.45

30 mm Hg

19 mEq/L
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Resp alkalosis, non compensated



Resp alkalosis, partial compensation



Resp alkalosis, complete compensation 





1

Practice ABG's





image17.emf
Practice ABG’s



1.)pH

PaCO2

HCO3



2.) pH

PaCO2

HCO3



3.) pH

PaCO2

HCO3



7.05



37 mm Hg



16 mEq/L



7.05



18 mm HG



16 mEq/L



7.35



18 mm Hg



16 mEq/L
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Practice ABG’s

1.)pH

         PaCO2

         HCO3



2.) pH

          PaCO2

          HCO3



3.) pH

          PaCO2

          HCO3



7.05

37 mm Hg

16 mEq/L



7.05

18 mm HG

16 mEq/L



7.35

18 mm Hg

16 mEq/L
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Metabolic acidosis – non compensated



Metabolic acidosis – partial



Metabolic acidosis - complete
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Practice ABG's
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Practice ABG’s



1.) pH

PaCO2

HCO3



2.) pH

PaCO2

HCO3



3.) pH

PaCO2

HCO3



7.55



42 mm Hg



34 mEq/L



7.55



55 mm Hg



34 mEq/L



7.45



55 mmHg



34 mEq/L
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Practice ABG’s

1.) pH

          PaCO2

          HCO3



2.) pH

          PaCO2

          HCO3



3.) pH

          PaCO2

          HCO3



7.55

42 mm Hg

34 mEq/L



7.55

55 mm Hg

34 mEq/L



7.45

55 mmHg

34 mEq/L
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Metabolic alkalosis – non compensated



Metabolic alkalosis – partial



Metabolic alkalosis - complete





1

Practice ABG's
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Arterial Blood Gases

NCA I  2012

Lewis, Chapter 17 (pg. 320-324)

Dawn A. Wikel, MSN, RN
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NCA I  2012

Lewis, Chapter 17 (pg. 320-324)

Dawn A. Wikel, MSN, RN
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Arterial Blood Gases

NCAI 2012
Lewis, Chapter 17 (pg. 320-324)
DawnA. Wikel, MSN, RN
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Acid - Base Balance



H+ ions



Regulation by the body with 3 mechanisms



Buffer system



Respiratory system



Renal System



ABG = Arterial blood gases



Obtained through arterial puncture or arterial catheter (radial or 

femoral artery)



Normal values:



pH  = 7.35 – 7.45 (<6.8 or >7.8 Lethal)



PaO2 = 80-100 mmHg (<60 severe hypoxia)



PaCO2 = 32-48 mm Hg



HCO

3 

-

= 22-26 mEq/L



SaO2 > 95%
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Acid - Base Balance

H+ ions

Regulation by the body with 3 mechanisms

Buffer system

Respiratory system

Renal System

ABG = Arterial blood gases

Obtained through arterial puncture or arterial catheter (radial or femoral artery)

Normal values:

pH  = 7.35 – 7.45 (<6.8 or >7.8 Lethal)

PaO2 = 80-100 mmHg (<60 severe hypoxia)

PaCO2 = 32-48 mm Hg

HCO3 - = 22-26 mEq/L

SaO2 > 95%
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-The body normally maintains a steady balance between acids produced during metabolism and bases that neutralize and promote the excretion of the acids.  

-H+ (hydrogen ion) concentration determines acidity or alkalinity (↑ acidity and ↓alkalinity)

-Ph is a reflection of the H+ ions in the blood



Regulation-

1.) Buffer

- immediate

Chemically change strong acid into weaker acid or bind them to neutralize it

Minimize acid until excreted from body by lungs or kidneys

2.) Resp.

CO2 is excreted by lungs	 ↑ RR expels more CO2 (hyperventilation)

Controlled by medulla in brainstem  ↓ RR retains CO2 (hypoventilation)

Take minutes

3.) Renal

Kidney reabsorbs and generates HCO3 (bicarbonate) to eliminate excess H+ and excrete in urine

Kidneys (take 2-3 days to compensate)





1

Acid - Base Balance
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Respiratory Acidosis



PaCO2 > 48 mm Hg (Hypercapnia), pH <7.35



Excess CO2 on board



Causes:  



Hypoventilation



Neuromuscular disease impairing ventilation (GB)



Drug overdose (barbiturates or sedatives)



Disease – COPD, overdose of oxygen



Acute respiratory infection (pneumonia)



Chest wall abnormalities (obesity)



Atelectasis
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Respiratory Acidosis

PaCO2 > 48 mm Hg (Hypercapnia), pH <7.35

Excess CO2 on board

Causes:  

Hypoventilation

Neuromuscular disease impairing ventilation (GB)

Drug overdose (barbiturates or sedatives)

Disease – COPD, overdose of oxygen

Acute respiratory infection (pneumonia)

Chest wall abnormalities (obesity)

Atelectasis
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50/50 rule- if PACO2>50 and the PO2<50 = Respiratory Failure



Body compensation

Kidneys conserve bicarb and secrete H+ in urine

Max effect 2-3 days



Table 17-12 pg. 322 Lewis Common causes of Acid-Base Imbalance



GB (Guillian Barre)- autoimmune disorder affecting the peripheral nervous  	           system

	        - characterized by weakness and numbness that starts in 	           the lower extremities and travels upward until your total 	           body is paralyzed including your lungs

	        - if treated early enough, able to recover in most cases
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Respiratory Acidosis

PaC02> 48 mm Hg (Hypercaprie). pH<7 36
Exoess CO2 on board
Causes:
Hypoventation
Newwomuscuiardsease impaingvediation (65)
Drugoverdose (ariturates or sedatives)
Disesse-COPD, overdoseof axygen
A respratoryinfcton (preumon)
Chestwal sbnomites (obesty)
sy





