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COMPLETE BLOOD COUNT (CBC). The complete blood
count, another basic screening test, includes information about
the hematocrit (Hct). The hematocrit measures the volume
(percentage) of whole blood that is composed of RBCs. Be-
cause the hematocrit is a measure of the volume of cells in re-
lation to plasma, it is affected by changes in plasma volume.
Thus the hematocrit increases with severe dehydration and de-
creases with severe overhydration. Normal hematocrit values
are 40% to 54% (men) and 37% to 47% (women).

OSMOLALITY. Serum osmolality is a measure of the solute
concentration of the blood. The particles included are sodium
ions, glucose, and urea (blood urea nitrogen, or BUN). Serum
osmolality can be estimated by doubling the serum sodium,
because sodium and its associated chloride ions are the major
determinants of serum osmolality. Serum osmolality values
are used primarily to evaluate fluid balance. Normal values are
280 to 300 mOsm/kg. An increase in serum osmolality indi-
cates a fluid volume deficit; a decrease reflects a fluid volume
excess.

Urine osmolality is a measure of the solute concentration
of urine. The particles included are nitrogenous wastes, such
as creatinine, urea, and uric acid. Normal values are 500 to
800 mOsm/kg. An increased urine osmolality indicates a
fluid volume deficit; a decreased urine osmolality reflects a
fluid volume excess.

URINE pH. Measurement of urine pH may be obtained by lab-
oratory analysis or by using a dipstick on a freshly voided
specimen. Because the kidneys play a critical role in regulat-
ing acid–base balance, assessment of urine pH can be useful in
determining whether the kidneys are responding appropriately
to acid–base imbalances. Normally the pH of the urine is rel-
atively acidic, averaging about 6.0, but a range of 4.6 to 8.0 is
considered normal. In metabolic acidosis, urine pH should de-
crease as the kidneys excrete hydrogen ions; in metabolic al-
kalosis, the pH should increase.

URINE SPECIFIC GRAVITY. Specific gravity is an indicator of
urine concentration that can be performed quickly and easily by
nursing personnel. Normal specific gravity ranges from 1.005 to
1.030 (usually 1.010 to 1.025). When the concentration of
solutes in the urine is high, the specific gravity rises; in very di-
lute urine with few solutes, it is abnormally low.

URINE SODIUM AND CHLORIDE EXCRETION. These are indi-
cators of renal perfusion and can provide useful information
about a client’s fluid status. With hypovolemia, aldosterone
will be secreted. This will cause reabsorption of sodium and
chloride which will result in decreased levels of sodium and
chloride, less than 20 mEq/L each (Elgart, 2004).

ARTERIAL BLOOD GASES. Arterial blood gases (ABGs) are per-
formed to evaluate the client’s acid–base balance and oxy-
genation. Arterial blood is used because it provides a truer
reflection of gas exchange in the pulmonary system than ve-
nous blood. Blood gases may be drawn by laboratory techni-
cians, respiratory therapy personnel, or nurses with

specialized skills. Because a high-pressure artery is used to
obtain blood, it is important to apply pressure to the puncture
site for 5 minutes after the procedure to reduce the risk of
bleeding or bruising.

Six measurements are commonly used to interpret arterial
blood gas tests (Simpson, 2004):

■ pH: a measure of the relative acidity or alkalinity of the
blood. The greater the number of hydrogen ions, the more
acidic the solution is. The normal range for pH is narrow, and
death may ensue with pH values below 6.8 or above 7.8.

■ PaO2: the pressure exerted by oxygen dissolved in the
plasma of arterial blood; an indirect measure of blood oxy-
gen content. This measure, representing one of the two forms
in which oxygen is transported in the blood, accounts for
only about 3% of oxygen content in the blood.

■ PaCO2: the partial pressure of carbon dioxide in arterial
plasma; the respiratory component of acid–base determination.
Carbon dioxide is regulated by the lungs, and the PaCO2 is used
to determine if an acid–base imbalance is respiratory in origin.

■ Bicarbonate HCO3
�: a measure of the metabolic component

of acid–base balance.
■ Base excess (BE): a calculated value of bicarbonate levels,

also reflective of the metabolic component of acid–base bal-
ance. If the number is preceded by a plus sign, it is a base ex-
cess and indicates alkalosis; if preceded by a minus sign, it is
a base deficit and indicates acidosis.

■ Oxygen saturation (SpO2): the percentage of hemoglobin
saturated (combined) with oxygen. This represents the other
form in which oxygen is transported in the blood and ac-
counts for about 97% of the oxygen in the blood.

Normal ABG values are listed in Box 52–6. Changes seen in
common acid–base imbalances are summarized in Table 52–9.
Note that although the PaO2 and SpO2 are important for assess-
ing respiratory status, they generally do not provide useful in-
formation for assessing acid–base balance and so are not
included in this table.

When evaluating ABG results to determine acid–base bal-
ance, it is important to use a systematic approach such as the one
outlined in Box 52–7. Nurses need to assess each measurement
individually, then look at the interrelationships to determine
what type of acid–base imbalance may be present.

BOX 52—6 Normal Values of Arterial 
Blood Gases*

pH 7.35–7.45
PaO2 80–100 mm Hg
PaCO2 35–45 mm Hg
HCO3

� 22–26 mEq/L
Base excess �2 to �2 mEq/L
O2 saturation 95–98%

*Some normal values will vary according to the kind of test carried out in the labo-
ratory. Nurses are advised to use the normal values issued by the agency when in-
terpreting laboratory results.
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