6. The kidneys normally filter 170 L of plasma every day while excreting 1.5 L of urine.  Major functions of the kidneys in maintaining normal fluid balance include:
a. Regulation of extracellular fluid (ECF) volume and osmolality by selective retention and excretion of body fluids.

b. Regulation of electrolyte levels in the ECF by selective retention of needed substances and excretion on unneeded substances.

c. Regulation of pH of the ECF by retention of hydrogen (H+) ions and/or bicarbonate (HCO3).

d. Excretion of metabolic wastes and toxic substances.

The lungs are also vital in maintaining homeostasis.  Through exhalation, the lungs remove approximately 400 mL of water daily in an adult.  The lungs also play a major role in maintaining the acid-base balance.  Normal aging results in decreased respiratory function, causing increased difficulty in pH regulation.  Thee lungs, under the control of the medulla, also regulate the CO2 and the carbonic acid content of the ECF.
The buffer system prevents major changes in the pH of the body by removing or releasing H+.  The major extracellular buffer system is the bicarbonate (HCO3)-carbonic acid buffer system.

7. Metabolic acidosis is a clinical disturbance characterized by a low pH (increased H+) and a low plasma bicarbonate (HCO3) concentration.  It can be produced by a gain of hydrogen ions or a loss of bicarbonate.  Signs and symptoms of metabolic acidosis vary with the severity.  They may include headache, lethargy, confusion, sluggishness, increased respiratory rate and depth, nausea and vomiting.  Peripheral vasodilation and decreased cardiac output occur when the pH drops to less than 7.  Additional findings include decreased blood pressure, cold and clammy skin, arrhythmias and shock.  Arterial blood gas measurements reveal a low bicarbonate level and a low pH.  Treatment is directed at correcting the underlying metabolic defect, in other words taking out what the body has too much of, whether it be chloride, sodium, potassium, etc.

Metabolic alkalosis is a clinical disturbance characterized by a high pH (decreased H+) and a high plasma bicarbonate (HCO3) concentration.  A common cause is related to volume depletion from vomiting, gastric suction and gastric sluid with the loss of hydrogen and chloride ions.  Other situations include the loss of potassium (diuretic therapy) and excessive use of adrenocorticoid hormones.  Alkalosis is manifested by symptoms related to decrease calcium ionization, such as tingling of the fingers and toes, dizziness, and hypertonic muscles.  Evaluation of arterial blood gas reveals a pH greater than 7.45.  The PaCO2 increases as the lungs attempt to compensate for the excess bicarbonate by retaining CO2.  Treatment is aimed at correcting the underlying disorder, and includes restoring normal fluid volume by administering sodium chloride fluids.
8. Respiratory acidosis is a clinical disorder in which the pH is less than 7.35 and the PaCO2 is greater than 45 mmHg.  R. acidosis is always due to inadequate ventilation, resulting in elevated plasma CO2 concentrations and increased levels of carbonic acid.  It occurs in emergency situations, such as aspiration of a foreign object, atelectasis, diaphragmatic paralysis, overdose of sedatives, sleep apnea syndrome and severe pneumonia.
Respiratory alkalosis is a clinical condition in which the arterial pH is greater than 7.45 and the PaCO2 is less than 35 mmHg.  R. alkalosis is always caused by hyperventilation, which causes excessive “blowing off” of CO2 and a decrease in the plasma carbonic acid concentration.  Causes can include extreme anxiety, hypoxemia, salicylate intoxication, high fever and gram negative bacteremia.

9. Interpreting arterial blood gas measurments - average values are as follows:

a. pH = 7.4

b. PaCO2 = 40  mmHg

c.  HCO3 = 24 mEq/L

If the pH is less than 7.4 you have acidosis, greater than 7.4 you have alkalosis.

If the PaCO2 is less than 40 you have respiratory alkalosis, greater than 40 you have respiratory acidosis.
If the HCO3 is greater than 24 you have metabolic alkalosis, less than 24 you have metabolic acidosis.

10. Measures to prevent IV complications:

a. Hand hygiene before every contact with any part of the IV system or patient

b. Examining the IV containers for any contamination or defects

c. Using aseptic technique

d. Firmly anchoring the IV to prevent motion

e. Inspecting the IV site daily for any changes

f. Disinfecting access parts before use (scrub the hub)

g. Removing the IV at the first sign of inflammation
h. Replacing the IV every 72 hours

i. Replacing the solution bag and administration set according to agency policy

j. Infusing or discarding medication or solution within 24 hours of its addition to an administration set

k. Changing primary and secondary (piggyback) continuous administration sets every 96 hours or if immediately contaminated

l. Changing primary administration sets containing lipid based solutions every 24 hours or if immediately contaminated
