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and sensitive to the special needs of older adults. For
example, centers and services for persons with Alz-
heimer’s disease or other dementias must take special
precautions to ensure that people do not wander away
from the facility.

Results

The aging population in the United States, the
increasing incidence of Alzheimer’s disease, and rising
popularity of adult day care have created new and
additional opportunities for health professionals and
other care-giving and service personnel.
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AICD see Implantable cardioverter-
defibrillator

Alanine aminotransferase test
Definition

The alanine aminotransferase test, also known as
ALT, is one of a group of tests known as liver function
tests (or LFTs) and is used to monitor damage to the
liver.

Purpose

ALT levels are used to detect liver abnormalities.
Since the alanine aminotransferase enzyme is also
found in muscle, tests indicating elevated ALT levels
may indicate muscle damage; however, other tests,
such as the levels of the MB fraction of creatine kinase
should indicate whether the abnormal test levels are
because of muscle or liver damage.

Demographics

The number of ALT tests administered each year
can only be estimated. Since statins are the most pre-
scribed drugs in the United States and standards of
care call for quarterly liver function tests, the number
of ALTs can easily exceed 500 million per year.
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Description

The alanine aminotransferase test (ALT) can
reveal liver damage. It is probably the most specific
test for liver damage; however, the severity of the liver
damage is not necessarily shown by the ALT test since
the amount of dead liver tissue does not correspond to
higher ALT levels. Also, persons with normal, or
declining, ALT levels may experience serious liver
damage without an increase in ALT.

Nevertheless, ALT is widely used, and useful,
because ALT levels are elevated in most patients with
liver disease. Although ALT levels do not necessarily
indicate the severity of the damage to the liver, they
may indicate howmuch of the liver has been damaged.
ALT levels, when compared to the levels of a similar
enzyme, aspartate aminotransferase (AST), may pro-
vide important clues to the nature of the liver disease.
For example, within a certain range of values, a ratio
of 2:1 or greater for AST:ALT might indicate that a
person suffers from alcoholic liver disease. Other diag-
nostic data may be gleaned from ALT tests to indicate
abnormal results.

Preparation

No special preparations are necessary for this test.

Aftercare

This test involves blood being drawn, usually
from a vein in the person’s elbow. The person being
tested should keep the wound from the needle punc-
ture covered with a bandage until the bleeding stops.
Individuals should report any unusual symptoms to
their physician.

Risks

The greatest risk associated with an ALT test is
bleeding. The odds of experiencing uncontrolled bleed-
ing are fewer than one in a million.

Normal results

Normal values vary from laboratory to laboratory,
and should be available to physicians at the time of the
test. An informal survey of some laboratories indicates
many laboratories find values from approximately 7 to
50 IU/L (international units per liter) to be normal.

Abnormal results

Mildly elevated levels of ALT (generally below
300 IU/L) may indicate any kind of liver disease.
Levels above 1,000 IU/L generally indicate extensive

liver damage from toxins or drugs, viral hepatitis, or a
lack of oxygen (usually resulting from very low blood
pressure or a heart attack). A briefly elevated ALT
above 1,000 IU/L that resolves in 24–48 hours may
indicate a blockage of the bile duct. More moderate
levels of ALT (300–1,000 IU/L) may support a diag-
nosis of acute or chronic hepatitis.

It is important to note that persons with normal
livers may have slightly elevated levels of ALT. This is
a normal finding.

Morbidity and mortality rates

Morbidity rates are excessively miniscule. The
most common problems are minor bleeding and bruis-
ing. Since neither are reportable events, morbidity can
only be estimated. Mortality is essentially zero.

Alternatives Resources

There are no alternatives to an alanine amino
transferase test.

Precautions

The only precaution needed is to clean the veni-
puncture site with alcohol.

Side effects

The most common side effects of an alanine amino
transferase test are minor bleeding and bruising.

Interactions

There are no known interactions with an alanine
amino transferase test.

Resources
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Inoue, K., M. Matsumoto, Y. Miyoshi, and Y. Kobayashi.

‘‘Elevated liver enzymes in women with a family history
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www.cap.org/apps/cap.portal.
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Albumin test see Liver function tests

Albumin Test, Blood
Definition

Albumin is a type of protein found in the plasma
(liquid) portion of the blood. Of all the types of protein
in plasma, albumin is found in the highest concentra-
tions, constituting about two-thirds of total plasma
protein.

Albumin serves a number of important purposes.

It transports a variety of other important chemicals in

the blood, allowing them to be delivered to various

organs and tissues. Chemicals that bind to albumin

include thyroxine, bilirubin, penicillin, cortisol, estro-

gen, free fatty acids, warfarin, calcium, magnesium,

and heme. Appropriate levels of albumin are also

necessary in order to maintain sufficient quantities of

fluid within the blood vessels. When the correct con-

centration of albumin is present in the blood’s serum,

fluid remains in the blood vessels in order to reach a

chemical equilibrium of protein concentrations in and

outside of the blood vessels. When there is an insuffi-

cient amount of albumin in the serum, fluid will leak

out of the blood vessels in response to the considerably

higher concentration of protein in the surrounding

tissues. This can result in visible swelling of the lower

legs (referred to as edema), or in ascites (an abnormal

collection of fluid in the abdomen).

Vials of blood serum. (AJP / Hop Americain / Photo Research-

ers, Inc.)
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Purpose

Albumin levels are tested in order to monitor liver
and kidney functioning, and in order to ascertain an
individual’s nutritional status. Albumin levels may be
checked if there is new edema or ascites. Albumin is
manufactured in the liver, therefore, low albumin lev-
els may indicate liver damage. Under normal circum-
stances, no albumin leaves the body in urine; however,
when the kidneys are damaged, they may become
leaky, allowing albumin to be excreted in the urine.
This happens, for example, in nephrotic syndrome,
and in pregnant women with pre-eclampsia and
eclampsia. Individuals who have poor diets, with an
extremely low dietary intake of protein, may also have
low serum albumin.

An increased concentration of albumin may sug-
gest that an individual has become dehydrated. High
albumin levels may also occur when an individual is
using insulin, growth hormones, androgens, or ana-
bolic steroids.

Precautions

Individuals who have been on intravenous fluids
may not have an accurate serum albumin reading.
Additionally, it’s important to remember that women
have lower-than-normal serum albumin levels during
pregnancy. Individuals using certain medications, such
as insulin, growth hormones, androgens, or anabolic
steroids, may also have an abnormal serum albumin
level.

Description

This test is usually performed as part of a panel of
blood tests, in which a single sample of blood is tested
for a variety of chemical elements. Serum albumin
levels are often tested along with total protein levels.
A blood test for serum albumin requires vein puncture
with a needle, and is usually performed by a nurse of
phlebotomist (an individual who has been trained to
draw blood).

Preparation

There are no restrictions on diet or physical
activity, either before or after the blood test.

Aftercare

As with any blood tests, discomfort, bruising,
and/or a very small amount of bleeding is common
at the puncture site. Immediately after the needle is
withdrawn, it is helpful to put pressure on the punc-
ture site until the bleeding has stopped. This decreases

the chance of significant bruising. Warm packs may
relieve minor discomfort. Some individuals may feel
briefly woozy after a blood test, and they should be
encouraged to lie down and rest until they feel better.

Risks

Basic blood tests, such as serum albumin levels, do
not carry any significant risks, other than slight bruis-
ing and the chance of brief dizziness.

Normal results

In general, the normal range of serum albumin is
3.4 to 5.4 g/dL (grams per deciliter). Different labs
may have slightly different values listed for the normal
range of serum albumin. If total serum proteins are
also being tested, the fraction that is made up of
albumin should be about 60%.

Abnormal results

Low albumin may indicate:

� liver disease, such as cirrhosis, hepatitis, or hepato-
cellular necrosis (death of liver cells);

KEY TERMS

Ascites—An abnormal collection of fluid within
the abdomen, often suggests liver disease such as
cirrhosis.

Cirrhosis—Liver disease that results in damage and
scarring to the liver.

Dehydration—Low overall levels of body fluid.
May occur due to increased loss of fluids through
sweating, vomiting, or diarrhea.

Eclampsia—A serious, life-threatening complica-
tion of pregnancy, in which high blood pressure
results in a variety of problems, including seizures.

Nephrotic syndrome—A kidney disorder which
causes a cluster of symptoms, including low
serum protein, loss of protein in the urine, and
body swelling.

Plasma—The fluid component of blood which con-
tains such substances as proteins, vitamins, miner-
als, enzymes, and sugars.

Pre-eclampsia—High blood pressure in preg-
nancy, which can result in protein in the urine;
untreated, pre-eclampsia may lead to the life-
threatening condition known as eclampsia, which
is characterized by seizures.
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� kidney disease, such as nephritic syndrome or
glomerulonephritis;

� severe malnutrition, as occurs in developing coun-
tries where protein deficiencies are common. This
type of malnutrition is referred to as kwashiorkor,
and results in the stereotypical ‘‘potbelly’’ often asso-
ciated with malnourished children;

� malnourishment due to chronic diseases such as HIV
or cancer, or due to the effects of an eating disorder
such as anorexia nervosa;

� inability to absorb and digest protein, as occurs in
Crohn’s disease, Whipple’s disease, or sprue;

� loss of protein from severe or chronic diarrhea;

� inflammation;

� severe burns; or

� shock.

High albumin levels can result from dehydration
or the presence of certain medications.

Resources

BOOKS
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Rosalyn Carson-DeWitt, M.D.

Allogenic transplant see Bone marrow
transplantation

Ambulatory surgery centers
Definition

Ambulatory surgery centers (ASCs) are medical
facilities that specialize in elective same-day or outpatient
surgical procedures. They do not offer emergency care.

The word ambulatory comes from the Latin verb ambu-
lare, which means ‘‘to walk.’’ It means that the patients
treated in these surgical centers do not require admission
to a hospital and are well enough to go home after the
procedure. Ambulatory surgical centers are also known
as surgicenters.

Demographics

As of 2008, there were more than 5,300 ambula-

tory surgical centers in the United States, up from

about 3,700 in 2003. In 1980, only 275 such centers

existed. This rapid increase reflects a general trend

toward surgeries performed on an outpatient basis.

According to American Medical News, 70% of all

surgical procedures performed in the United States in

2000 were done in outpatient facilities, compared to

15% in 1980. As of 2003, over seven million surgeries

are performed annually in American ASCs. Between

1990 and 2000, the number of operations performed

annually in these centers rose 191%, from 2.3 million

procedures in 1990 to 6.7 million in 2000.

The types of surgical procedures performed in

ASCs have also undergone significant changes in

recent years. Many of the early ASCs were outpatient

centers for plastic surgery. Advances in minimally

invasive surgical techniques in other specialties, how-

ever, led to the establishment of ASCs for orthopedic,

dental, and ophthalmologic procedures. According to

the Federated Ambulatory Surgery Association

(FASA), gastroenterology accounted for only 10%

of all procedures performed in ASCs in 1995, while

plastic surgery still represented 20%. These propor-

tions changed rapidly. By 1998, only three years later,

ophthalmology accounted for more procedures per-

formed in ASCs than any other surgical specialty

(26.8%), followed by gastroenterology (18.8%),

orthopedic surgery (9.8%), gynecology (9.5%), plas-

tic surgery (7.7%), and otolaryngology (6.9%). The

remaining 20.6% included dental, urological, neuro-

logical, podiatric, and pain block procedures.

As of 2003, ASCs are not distributed evenly across
the United States; they tend to be concentrated in
urban areas, particularly those with a high ratio of
physicians to the general population.

Description

Ambulatory surgical centers are sometimes classi-
fied as either hospital-associated or freestanding. The
term freestanding is somewhat confusing because some
hospital-associated ASCs are located in buildings that
may be several blocks away from the main hospital. As
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