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I. ABG

A. pH 

1. Normal 7.35-7.45

2. Alkalosis >7.45

3. Acidosis <7.35

B. PaCO2

1. Normal:  35-45

2. Resp Alk <35

3. Resp acid >45

C. PaO2:  habla de hipoxemia

D. HCO3

1. Normal:  22-26

2. Metab alk >26

3. Metab acid <22

II. Acids

A. Volatile

1. Excreted by lungs

2. CO2

B. Non volatile

1. Excreted by the kidney

2. Fixed acids

3. Sulfuric, phosphoric, lactic, keto

III. Altered A/B

A. Bicarbonate to carbonic acid (H2CO3) ratio is 20:1

IV. Buffer systems

A. Bicarbonate

B. Hemobglobin

C. Phosphate

D. Plasma proteins

V. Disturbances A/B

A. Resp alk

1. Causes:  pregnancy, gram negative sepsis, anxiety, mechanical ventilation

2. Compensation:  retain H, excrete bicarbonate

3. Clinica:  related to CNS irritability, light headness, altered consciousness, paresthesias cramps carpoperal spasm from hypocalcemia

B. Metab alk

1. Causes:  diuretics, vomiting, NG suction, Cushing, aldosternism, ingesta álcali

2. Compensation:  alveolar ventilation decreases (principalmente), kidneys excrete bicarbonate, retain H

3. Loss H

a. Chloride responsive

i. Urine Cl < 10

ii. Diuretics

b. Chloride unresponsive

i. Urine Cl 20

ii. Hyperaldosteronim, Cushing, increased renin

C. Resp acidosis

1. Causes:  obstructive lung disease, depress resp center drugs or dis, hypovent, neuromuscular defects (Guillain Barre), pneumothorax, acute parenchymal lung disorders (pneumonia)

2. Compensation:  kidneys excrete H, retain bicarbonate

3. Clinica

a. Cyanosis, rapid shallow breathing, disorientation

b. Acute respi acid: CO2 narcosis, with headache, blurred vision, fatigue

c. Prolonged may CNS symptoms, increased ICP, permanent damage

d. <7.1 incompatible with life

D. Metab acidosis

1. Causes: diarrhea (loss HCO3), diabetic acidosis, lactic acidosis, renal failure, aspirin poisoning, bicarbonate loss (GI losses, diarrhea, pancreatic fistula, ureterosigmoidostomy) sudden volume expansion

2. Compensation:  hyperventilation (principalmente), kidney retain HCO3, excrete H

VI. Physiologic Effects of pH effects

A. Cardiovascular

1. Alkalemia

a. Arrhythmias

b. Dec cerebral Q

2. Acidemia

a. Sys vasodilation

b. Resistance to vasoconstriction

c. Pulm vasoconstriction

d. Dec venous capacitance

e. Myocardial depression

f. Risk ventricular fibrillation

g. Conduction defects

B. Metabolic

C. CNS

VII. Anton Gap y metabolic acidosis

A. Diferenciar tipos de acidosis metabolica

B. N:  12 +/- 4

C. Causes of metabolic acidosis

1. Anion gap:  increased noncarbonic acids

a. Increased H load

i. Ketoacidosis

ii. Lactic acidosis

iii. Ingestions

b. Decreased H excretion

i. Uremia

ii. Distal renal tubular acidosis

2. No anion gap: loss HCO3

a. Diuretics

b. Ureterosigmoidoscopy

c. Renal failure

D. Diagnostico

1. Serum electrolytes

2. Ketosis mas hyperglucose:  DM ketoacidosis

3. Creatine kinase:  rhabdomyolisis

4. Lactate:  lactic acidosis

5. Ketosis menos hyperglucose:  starvation, alcoholic ketoacidosis,

6. Creatinine:  uremia

7. Toxin screen:  methanol, ethylene glycol, paraldehyde

8. Salicylate level:  aspirin

9. Kussmaul’s breathing:  deep rapid

VIII. Compensatory changes in primary A/B disorders

A. Metabolic acidosis

1. Primary Change:  dec HCO3

2. Expected compensation:  dec pco2 = 1.2 x dec hco3

B. Metabolic alkalosis

1. Primary Change:  increase HCO3

2. Expec compensation:  inc pco2 = 0.7 x inc hco3

C. Respiratory acidosis

1. Acute

a. Primary change:  increase pco2

b. Expec compensation inc hco3 = 0.1 x inc pco2

2. Chronic

a. Primary change:  increase Pco2

b. Expec compen inc hco3 = 0.35 x inc pco2

D. Respiratory alkalosis

1. Acute

a. Primary change:  dec pco2

b. Expec comps: dec hco3 = 0.2 x dec pco2

2. Chronic

a. Primary change:  dec pco2

b. Expec compen dec hco3 = 0.4 x dec pco2

IX. Problems

A. Ph 7.24, paco2 28, hco3 12:  metab acidosis, partial resp compensation

B. Ph 7.58, paco2 50 hco3 37:  metab alk with partial resp compensation

C. Ph 7.22, paco2 56, hco3 26:  resp acid no compensado

D. Ph 7.5 paco2 28 hco3 22:  resp alk no compensado

E. 36 year old man was hospitalized with 3 day history of fever and watery diarrhea.  He was acutely ill with a blood pressure of 90/60 with tachy 112 a resp rate of 24 min, temp 37.5, abdomen distended, hyper resonant on percussion, diffusely tender. On auscultation rushes bowel sounds were heard.  Lab:  Na normal, hypokalemia, Cl 110, bajo HCO,  arterial pH 7.21, H 62, paco2 26, pao2 108, urine:  specific gravity 1.028,, ph 5, na 2meq/L:  acidosis metabolica, anion gap na 135 – (k, cl, hco3) 124 = 11 (no anion gap) paco2 is 26 and that’s normal compensation because 12x1.2=14.4 dec pco2.  Initiating disturbance is diarrhea loss HCO3.  Renal response slower than respiratory response and may take 5 days

F. 32 year old male vomiting of week’s duration (chronic).  Hypotension and tachycardia.  Na 143, k 2.7, cl 93, hco3 39, Hypokalemia, ph 7.55, paco2 46, :  metabolic alkalosis, resp compensation appropriate, caused vomiting

G. 58 male, choking dinner, moderate resp distress, stridor is heard over both lung fields, supplemental oxygen administered, lab na 142, k 4.9, cl 100, hco3 27, ph 7.24, pao2 122, paco2 64, h ion 56:  acidosis respiratorio agudo no compensado porque using Expec compensation inc hco3 = 0.1 x inc pco2 get 6 and hco3 27 is less than 6 above normal

