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New Blood Tests for Detecting Heart Disease
Jesse Adams, MD; Fred Apple, PhD, DABCC

eart disease is the primary
cause of illness and death in
the United States.

e 50000000 petients have hypertenson

e 7600 000 patients suffer a myocar-
dia infarction each year

® 4900000 patients have been diag-
nosed with congestive heart failuret

Because improved detection of heart
disease can save lives, blood tests have
been used for approximately 50 years
to detect substances that are present in
the blood that indicate either disease or
a future risk of the development of a
disease (Table). Blood tests detect sub-
stances that normally are not present or
measure substances that, when ele-
vated above normal levels, indicate
disease.

Tests to Detect

Heart Attacks
Patients presenting to the emergency
department with chest discomfort will
have an initial assessment for a possi-
ble heart attack (myocardial infarc-
tion). Electrocardiograms (ECGs or
EKGs) are used in the evaluation of
patients with chest discomfort but can
be normal or not diagnostic in patients
with a myocardia infarction. Thus,
blood will be obtained to check for any
heart damage that can be indicated by

M\

IJ\,/\,/J\,/\,

abnormal protein levels in the blood.
The specific proteins that are the sub-
jects of these blood tests include:

e Creatine kinase (CK)

® Creatine kinase-MB (CKMB)

e Myoglobin

e Cardiac troponin | or cardiac tropo-
nnT

These proteins are normdly present
within the heart cells and are rdleased into
the blood after a heart atack. Ther pres-
ence in the blood can indicate heart dam-
age. However, someof these proteins (CK,
CKMB, and myoglobin) are dso found in
other muscles. Thus, these proteins are not
specific to the heart, and eevated levels
within the blood can be caused by prob-
lems with other muscles in the body.

A newer blood test (designed to
detect cardiac troponin) is both more
sensitive and more specific for heart
damage. Cardiac troponins are found
only in the heart. Depending on the
hospital, either troponin | or troponin T
is measured; in general, both work
equally well. Current guidelines rec-
ommend that several measurements be
obtained over aperiod of 8 to 12 hours
after admission. Because there is alag
from the onset of heart damage to
appearance of troponin in the blood,
serial monitoring is important to avoid
missing a heart attack. Patients with

elevated cardiac troponin blood levels
have likely suffered heart damage and
are at increased cardiac risk. A lack of
troponin (or any of the other proteins
mentioned above) does not demon-
strate an absence of heart disease, only
the absence of heart damage. Further
testing is necessary after the blood
testing to determine if the chest dis-
comfort is a warning sign of a heart
attack (see aso the Cardiology Patient
Page by Ornato and Hand. Warning
signs of a heart attack. Circulation.
2001;103:e124-125). Thistesting may
occur in the hospital or in your doc-
tor's office.

Another test has been recently re-
leased for use in patients who present
to the emergency department with
chest pain. Ischemia modified albumin
(IMA) is indicated for use in patients
who are felt by their doctors to possi-
bly be experiencing warning signs of a
heart attack (ischemia). This test mea-
sures changes that may occur to albu-
min when ischemia has occurred. The
Food and Drug Adminstration has
cleared thistest for excluding ischemia
in patients with negative troponins and
normal ECGs. However, patients with-
out evidence of ischemia can also have
high levels of IMA. Thus, patients
with elevated levels of IMA require
further testing to determine whether a
problem exists.

From the Medical Center Cardiol ogists Research Foundation and University of Louisville, Louisville, Ky (J.A.); and Hennepin County Medical Center,
University of Minnesota School of Medicine, Minneapolis, Minn (F.A.).
Correspondence to Jesse Adams, MD, FACC, Medica Center Cardiologists Research Foundation, 100 E Liberty St, Suitel01, Louisville KY 40202.

E-mail jadams03@Dbluegrass.net
(Circulation. 2004;109:e12-e14.)
© 2004 American Heart Association, Inc.

Circulation is available at http://www.cir culationaha.org

DOI: 10.1161/01.CI R.0000114134.03187.7B

Downloaded from circ.ahajourndls.org by on November 16, 2009


http://circ.ahajournals.org

2 Circulation

January 27, 2004

M

Available Blood-Based Tests for Heart Disease
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Substance Detected by Blood Test

Patient Symptoms

Indications of Elevations

Cardiac troponins (I and T)

Ischemia modified albumin

Natriuretic peptides (BNP and pro-BNP)
Lipids (cholesterol, HDL, LDL)
C-reactive protein

Lipoprotein phospholipase A2

Chest pain or potential heart attack
Chest pain or potential heart attack
Shortness of breath; possible heart failure
Current or future risk of atherosclerosis
Current or future risk of atherosclerosis
Current or future risk of atherosclerosis

Injury to the heart

Possible diminished blood flow to the heart
Probable congestive heart failure

Increased risk of atherosclerosis

Increased risk of cardiac events

Increased risk of cardiac events

BNP indicates B-type natriuretic peptide; pro-BNP, N-terminal pro—B-type natriuretic peptide; HDL, high-density lipoprotein; and LDL, low-density lipoprotein.

Tests for Heart Failure
Heart failure is one of the leading
causes of illness in the United States
and the primary reason for hospital
admission for patients over 65 years of
age. Heart failure is an inability of the
heart to pump a sufficient amount of
blood to the body. The most common
cause is aweakened heart muscle (usu-
aly caused by repeated heart attacks).
The diagnosis of heart failure is made
on the basis of the patient’s presenta-
tion and confirmatory tests.

New blood tests also assist physi-
cians in the diagnosis of heart failure.
These tests measure substances called
natriuretic peptides, which are pro-
duced in increased amounts by the
heart in response to congestive heart
failure. These natriuretic peptides as-
sist in the body's response to heart
failure by lowering the pressure in the
lungs and increasing the flow of urine.
Testsfor 2 kinds of natriuretic peptides
are currently available for the diagno-
sis of heart failure: BNP (B-type natri-
uretic peptide) and pro-BNP (N-
terminal pro-B-type natriuretic
peptide). Blood levels of both of these
substances become elevated in patients
with congestive heart failure. Physi-
cians most often use these tests to
differentiate patients with congestive
heart failure from those with lung (pul-
monary) problems. Patients without el -
evations are very unlikely to have a
cardiac cause of their shortness of
breath. These levels rise and fall rap-
idly in response to changes in the
degree of congestive heart falure. It is
hoped that serial measurements of na-
triuretic peptides over several days
will alow physiciansto adjust medical

therapy for congestive heart failure so
that it is more accurate.

Detection of Future
Cardiac Risk

Heart attacks and heart failure are usu-
aly the end result of blockages form-
ing in the arteries of the heart caused
by atherosclerosis. It has been recog-
nized for over 4 decades that eleva-
tions in lipids, especialy cholesterol,
form a potent risk for future heart
disease. Measurement of levels of total
cholesteral as well as low-density li-
poprotein (LDL, also known as “bad
cholesterol”), high-density lipoprotein
(HDL, aso known as “good cholester-
ol™), and triglycerides are critical for
cardiac risk factor management. Atten-
tion to diet, exercise, and drug therapy
has been shown to improve lipid levels
and lower risk. However, approxi-
mately one-third of patients who pres-
ent with heart attacks have normal
cholesterol levels. Clearly, in such pa-
tients, other factors are responsible.

Attention has been focused on ablood
test that measures the level of C-reective
protein (CRP). CRP is a marker for
inflammation, and atherosclerosis has an
inflammeatory component. Patients with
elevated levels of CRP have an in-
creased risk for heart attack, stroke, sud-
den desth, and vascular diseasse. Physi-
cians are beginning to add the
measurement of blood CRP levels to
other measures of risk to recommend
potential options to reduce risk.

The level of CRP has been shown to
correlate with future risk as follows:

® CRP level less than 1: lowest risk

® CRP levels of 1 to 3: intermediate
risk

e CRP greater than 3: highest risk

There are several non-drug therapy
ways to lower CRP, and al patients
with elevated levels of CRP should try
to incorporate these modifications.
These include weight loss, diet, exer-
cise, and smoking cessation. Diabetes
can aso increase levels of CRP, and
patients with elevations of CRP should
be tested for diabetes. Some drugs,
particularly aspirin and cholesterol-
lowering drugs (especialy statins),
have been shown to decrease CRP
levels. Patients with other risk factors
and elevations of CRP may have their
therapy adjusted to compensate for the
CRP €evations. At present, it is not
recommended that patients with CRP
elevations but no other risk factors be
placed on drug therapy; it is not yet
known if drug therapy to lower CRP
lowers future risk of heart disease (see
adso the Cardiology Petient Page by
Ridker. C-reactive protein: a smple test
to help predict risk of heart attack and
stroke. Circulation. 2003;108:81-85).

Finaly, another test (the PLAQ test)
has just been released that measures
the level of lipoprotein phospholipase
A2 (Lp-PLA2). Lp-PLA2 generates
oxidized molecules within the blood
vessel wall that are more prone to lead
to both atherosclerosis and irritability
of the atherosclerotic plaque. Eleva
tions in the levels of Lp-PLA2 have
been shown to indicate greater risk of
plaque formation and rupture indepen-
dent of the levels of either lipids or
CRP. Patients with elevated levels of
Lp-PLA2 seem to be at a greater risk
of cardiac events. Many of the thera-
pies listed above for the treatment of
elevations of CRP are thought likely to
also help with elevations of Lp-PLA2.
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