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WHO classification of M

2/3 these criteria:
v'Ischemic symptoms
v'EKG changes.

v'Increased serum markers.






Cardiac Biomarkers
¢ Cardiac biomarkers are substances that are
released into the blood when the heart is
damaged. Measurement of these biomarkers
is used to help diagnose, evaluate, and
monitor patients with suspected acute
coronary syndrome (ACS)

* The symptoms of ACS include chest pain,
pressure, nausea, and/or shortness of breath.
These symptoms are associated with

and , but they may also be seen
with non-heart-related conditions. Increases in
one or more cardiac biomarkers can identify
patients with ACS, allowing rapid diagnosis and
appropriate treatment of their condition.


http://www.labtestsonline.org/understanding/conditions/heart_attack.html
http://www.labtestsonline.org/understanding/conditions/heart_attack.html
http://www.labtestsonline.org/understanding/conditions/angina.html

Cardiac Biomarkers
* Cardiac biomarker tests must be available
to the doctor 24 hours a day, 7 days a
week with a rapid turn-around-time.
Some of the tests may be performed at the
point of care (POC) — in the Emergency
Room or at the patient’s bedside.

¢ Serial testing of one or more cardiac
biomarkers is often done to ensure that a rise
in their blood levels is not missed and to
estimate the severity of a heart attack.



Cardiac Biomarkers
e Note: Cardiac biomarkers are not the same
tests as those that are used to screen the
general healthy population for their risk of

developing heart disease. Those can be found
under


http://www.labtestsonline.org/understanding/analytes/cardiac_risk/glance.html

Cardiac Biomarkers

e Current cardiac biomarker tests
used to help diagnose, evaluate, and
monitor patients suspected of having
Acute Coronary Syndrome (ACS):

o and


http://www.labtestsonline.org/understanding/analytes/ck/glance.html
http://www.labtestsonline.org/understanding/analytes/ckmb/glance.html
http://www.labtestsonline.org/understanding/analytes/ckmb/glance.html
http://www.labtestsonline.org/understanding/analytes/ckmb/glance.html
http://www.labtestsonline.org/understanding/analytes/troponin/glance.html
http://www.labtestsonline.org/understanding/analytes/myoglobin/glance.html

Cardiac Biomarkers
* Additional biomarker tests that may be
used to evaluate risk of future cardiac events
(prognosis):

° (or NT-proBNP)


http://www.labtestsonline.org/understanding/analytes/bnp/glance.html
http://www.labtestsonline.org/understanding/analytes/hscrp/glance.html
http://www.labtestsonline.org/understanding/analytes/hscrp/glance.html
http://www.labtestsonline.org/understanding/analytes/hscrp/glance.html

Cardiac Biomarkers

 Phased out biomarkers—the tests
below are not specific for damage to the
heart and are no longer recommended

for evaluating patients with suspected
ACS:


http://www.labtestsonline.org/understanding/analytes/ast/glance.html
http://www.labtestsonline.org/understanding/analytes/ldh/glance.html

Cardiac Biomarkers

* More general tests frequently ordered
along with cardiac biomarkers:

 Blood gases
«CMP
«BMP
e Electrolytes
«CBC



http://www.labtestsonline.org/understanding/analytes/blood_gases/glance.html
http://www.labtestsonline.org/understanding/analytes/cmp/glance.html
http://www.labtestsonline.org/understanding/analytes/bmp/glance.html
http://www.labtestsonline.org/understanding/analytes/electrolytes/glance.html
http://www.labtestsonline.org/understanding/analytes/cbc/glance.html

This test has received FDA approval
for use with troponin and an
electrocardiogram. It is not widely
available but may become useful
some day for identifying patients at
higher risk of


http://www.labtestsonline.org/understanding/analytes/ima/glance.html
http://www.labtestsonline.org/understanding/analytes/ima/glance.html
http://www.labtestsonline.org/understanding/conditions/heart_attack.html

Non-laboratory Tests

e These tests allow doctors to look at the size,

shape, and function of the heart as it is beating.
They can be used to detect changes to the
rhythm of the heart as well as to detect and
evaluate damaged tissues and blocked arteries.

EKG (ECG, electrocardiogram)

Nuclear scan

Coronary angiography (or arteriography)
ECG (echocardiogram)

Stress testing

Chest X-ray



Timing Summary

TEST ONSET PEAK DURATION
CK/CK-MB 3-12 hours 18-24 hours 36-48 hours
Troponins 3-12 hours 18-24 hours Up to 10 days
Myoglobin 1-4 hours 6-7 hours 24 hours
LDH 6-12 hours 24-48 hours 6-8 days
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http://www.labtestsonline.org/understanding/analytes/cardiac_biomarkers/glance-3.html
http://www.labtestsonline.org/understanding/analytes/cardiac_biomarkers/glance-3.html
http://www.labtestsonline.org/understanding/analytes/ck/glance.html
http://www.labtestsonline.org/understanding/analytes/ck/glance.html
http://www.labtestsonline.org/glossary/enzyme.html
http://www.labtestsonline.org/understanding/analytes/ckmb/glance.html
http://www.labtestsonline.org/understanding/analytes/ckmb/glance.html
http://www.labtestsonline.org/understanding/analytes/ckmb/glance.html
http://www.labtestsonline.org/understanding/analytes/ckmb/glance.html
http://www.labtestsonline.org/understanding/conditions/heart_attack.html
http://www.labtestsonline.org/understanding/conditions/heart_attack.html
http://www.labtestsonline.org/understanding/analytes/myoglobin/glance.html
http://www.labtestsonline.org/understanding/analytes/myoglobin/glance.html
http://www.labtestsonline.org/glossary/protein.html
http://www.labtestsonline.org/understanding/analytes/troponin/glance.html
http://www.labtestsonline.org/understanding/analytes/troponin/glance.html
http://www.labtestsonline.org/understanding/analytes/troponin/glance.html

Expand TableBiomarker Tests User for Prognosis

hS-CRP Protein Inflammation May help
determine risk of
future cardiac
events in patients
who have had a
heart attack

BNP and Hormone Heart failure Hel dialgn(t)se
and evaluate
NT-pTOBNP heart failure,
prognosis and to
monitor therapy


http://www.labtestsonline.org/understanding/analytes/cardiac_biomarkers/glance-3.html
http://www.labtestsonline.org/understanding/analytes/cardiac_biomarkers/glance-3.html

Troponin

e The troponins are a family of proteins found
in skeletal and heart muscle fibers.The three
different types of troponin are called
troponin C (TnC), troponinT (TnT),
and troponin | (Tnl).

» Together, these three proteins regulate
muscular contraction.

* Two of the proteins,Tnl and TnT, occur
in a form that is found only in the heart
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Troponin T & |

= Require myocardial necrosis for release
from sarcomere.

= Early rise (4-12 hours after symptom).

= Peak |12-24 hours.

= Continuous release up to 10-14 days
2"d to constant release/necrotic
sarcomeres.

" Unclear excretion pathway.



Troponin

» These cardiac-specific troponins, called cTnl and
cI'nT,are normally present in very small
quantities in the blood.

* When there is damage to heart muscle cells,
cardiac troponins | and T are released into
the circulation. The more damage there is,
the greater the concentration of cardiac
troponins | and T in the blood.

* When a patient has a , levels of
troponins can become elevated in the blood

within 3 or 4 hours after injury and
may remain elevated for 10 to 14
days.


http://www.labtestsonline.org/understanding/conditions/heart_attack.html

Troponin

e usually a laboratory will offer one test or the
other. Troponins are sometimes ordered
along with other , such

as or

* However, troponins are the preferred tests
for a suspected heart attack because they are
more specific for heart injury than other
tests (which may become positive in skeletal
muscle injury) and remain elevated for a
longer period of time.


http://www.labtestsonline.org/understanding/analytes/cardiac_biomarkers/glance.html
http://www.labtestsonline.org/understanding/analytes/ckmb/glance.html
http://www.labtestsonline.org/understanding/analytes/ckmb/glance.html
http://www.labtestsonline.org/understanding/analytes/ckmb/glance.html
http://www.labtestsonline.org/understanding/analytes/myoglobin/glance.html

Troponin

* The troponin test is used to help diagnose a
heart attack, to detect and evaluate mild to
severe heart injury, and to distinguish
chest pain that may be due to other
causes.

* |n patients who experience heart-related chest
pain, discomfort, or other symptoms and do not
seek medical attention for a day or more, the
troponin test will still be positive if the
symptoms are due to heart damage.



Troponin
e When is it ordered?

e The troponin test will usually be ordered when

a patient with a suspected

first comes into the emergency room and then

may be repeated at 6 and |12 hours later.
* |t is sometimes ordered along with other tests

such as , , or

e Typically, 2 or 3 troponin tests are done
over a |2- to 16-hour period


http://www.labtestsonline.org/understanding/conditions/heart_attack.html
http://www.labtestsonline.org/understanding/analytes/ck/glance.html
http://www.labtestsonline.org/understanding/analytes/ckmb/glance.html
http://www.labtestsonline.org/understanding/analytes/ckmb/glance.html
http://www.labtestsonline.org/understanding/analytes/ckmb/glance.html
http://www.labtestsonline.org/understanding/analytes/myoglobin/glance.html

( J
Troponin
e What does the test result mean?

» Normally, cardiac troponin levels are so low that they cannot be
measured. Even slight elevations may indicate some degree of
damage to the heart.When a patient has significantly elevated
troponin concentrations, then it is likely that the patient has had a

or some other form of damage to the heart.When a
patient with chest pain and/or known stable has normal
troponin values, then it is likely that their heart has not been
injured.

» Troponin values can remain high for |1-2 weeks after

a heart attack.

» The test is not affected by damage to other
muscles, so injections, accidents, and drugs
that can damage muscle do not affect
troponin levels.

» Troponin may rise following strenuous

exercise, although in the absence of signs and symptoms of
heart disease, it is usually of no medical significance.


http://www.labtestsonline.org/understanding/conditions/heart_attack.html
http://www.labtestsonline.org/understanding/conditions/angina.html

Troponin
¢ Is there anything else | should know?

* Increased troponin concentrations should not be
used by themselves to diagnose or rule out a
. A physical exam, clinical history, and
ECG are also important.

e Some people who have a heart attack will have
normal troponin concentrations, and some people
with increased troponin concentrations have no
apparent heart injury.

e Troponin levels may also be elevated with
acute or chronic conditions such as
myocarditis (heart inflammation),

, severe infections, ,
and certain chronic inflammatory conditions
of muscles and skin


http://www.labtestsonline.org/understanding/conditions/heart_attack.html
http://www.labtestsonline.org/understanding/conditions/heart_attack.html
http://www.labtestsonline.org/understanding/conditions/chf.html
http://www.labtestsonline.org/understanding/conditions/chf.html
http://www.labtestsonline.org/understanding/conditions/kidney.html




ACC/AHA/ESC 1999

Myocardial infarction: elevation of
serum troponin T/l >0.1.



Bedside testing

“ Trop T and |.
= 96% concordance with quantitative tests.



Comparison

NEJM 2002;Vol.346,N0.26:2079-82



Comparison



s Sl

s Jald B S e S s Gl

CK-MB / Myoglobin / troponin- |
uahun&quJu3uma&quJuuLa\u3m
LSy g Jlinal () 5l el g LS (000 S
JJYQ‘.\E&Q‘EM&Q ﬁJA‘JUJJJQAJ

Sl g dgd e Bl Lal gl ol g Al Sl

wﬁéwgﬁst‘uaMJduM&\é}jzu
s Sk Gl osgd ek 0 ML e Ol b
B R SIS LIS Ty

8 e 9 VL (S5 b B 6L S jle daa

o T o s S le L S e sgd VL
sl




(s f 28 S WTroponin- |

G J) GHG R (M palatdl g A S jla
uumcgb\éjuhwuhww d.uu{gu
Al A S g

OHSIA pisag9 A g @uTn-T
GRS A M iy Gl Tn- |
Inhibitory Troponin subunit

O g9 A aedS S gy Gl TN-C
ua).«.as a2 953 (o Adal dad) (uilSns AR

Sk 4 g1 059 Cunabiaiil) 6 2 jh g5y 9 CHsig S
S 0202 (g o g w.h




Cisas i 28 S ke Gl aladl (i) Troponin- |

AS 312 gy ol gigal S g oaS Calida Wb (g
S gy 1) Gl 9 (K35 (0 g Olaa () 8
%Y 9 R55 % %)) sisal 55858 a5

c Al el (ua.ul.ua

Conad Ay L Lawdly Lt a ps (929 5 () Ad gad (g
ST g9 IS GIalS 4 jaie EDTA ks Lawdl
JJJSu.A

Yoo dl8a )3 a e (3 Sad 9 S A g 5l gl
JAJIAAJJu.bAASuA.\d«AIA Lgdada‘uu.uyjﬁ
ANM%W\JA@AJW\J\JSJ&U@M@JJA
JjuMJS




O 839 A il e
UA}UJAJJ VYL palse b Guadle LS‘J“JLAAAJJ
dgdi At S dacdigacelu f A g Sl Gl
uﬂySJMuMJ-\JJJ a8 95 v A (YL il
uﬁ\ujmmmwuahﬁbdh.:j&gu
mhu\acJuaJuuu\ﬁ\quusuf&a\ﬁ
il ddm ) WL Ay Gl ) g

u{}ﬂumda\y (5JJAJA)~/\U~\QAJAJIAA
ulhjmhuEJ\gmMJJSacguu.m\thm

u.ng‘\Su.u‘ J\Au#ﬂuaﬂJm\ ba\jdadAbA X
ECTVRKT Y T O Aayunmmufj\
s w&daésﬂ b A g e ) gESle Ayl gila g
. \)LgJJAdaud\Sum@uc&AJSu{)m

caba e Jala ) e S (0




O 919 R Tl e
J) omagd s A Alga Cudilagy ULAJLUA gty (dilas
JJEjuwjﬁJm\umédJSb&MﬁJJhMM
RV RO T JUEN
Prolonged chest painagie 18 3,3 -
Pos EKG <ufia 8 ) g -¥
B 3L sl S e Gl 3B T

Tn-1 / Myoglobin /CK.MB

LDH / CK/AST (n s p30

RS2l A Jla il ) si o) pad Jla i Giigyg

\y@amha\ﬂ (c_asl..u? J\um)ej\uuab

RS celu ¥ Jualgd b g g5 g 9 pgd Adgad
beJbuMJAEthMJMJJHMJS

a5




CARDIACTROPONIN
Methodology

Cummins and co-workers were the first to develop a
radioimmunoassay to measure cTnl that used polyclonal
anti-cTnl antibodies.60 Although the assay showed approximately
2% cross-reactivity with skeletal Tnl, it still had excellent

clinical specificity for cardiac muscle injury.The assay

was never automated or developed for commercial use.
The first monoclonal ELISA, anti-cTnl antibody-based

Immunoassay, was described by Bodor et al



CARDIACTROPONIN Methodology

This assay has less than 0.1% cross-reactivity with
skeletal Tnl, but it was not suited for clinical use
because of the lengthy assay time.

Over the past |5 years, numerous manufacturers have
described the development of monoclonal
antibody-based diagnostic immunoassays for
the measurement of cTnl in serum.

Assay times range from 5 to 30 minutes.

over a dozen assays have been approved by the FDA
for patient testing within the United States on
central laboratory and POCT platforms.



CARDIACTROPONIN Methodology

» these quantitative assays, several assays have been FDA
approved for the qualitative determination of cTnl.

» |n practice, two obstacles limit the ease for switching from one
cI'nl assay to another. First, there is currently no primary
reference cTnl material available for manufacturers to use for
standardizing their assays. Second, assay concentrations fail to
agree because of the different epitopes recognized by the
different antibodies used An effort has been underway since
200 | by the AACC Subcommittee on Standardization of cTnl
to prepare a primary reference material.50In collaboration

with the National Institute for Standards and Technology
(NIST),



Quality Specifications-Cardiac Troponin Assays
A.Analytical Factors

|. Antibody specificity-recognize epitopes as part of molecule and equimolar for all
forms

2. Influence of anticoagulants

3. Calibrate against natural form of molecule

4. Define type of material useful for dilutions

5. Demonstrate recovery and linearity of method

6. Describe detection limit and imprecision (10% CV)

7.Address inferents, i.e., rheumatoid factor, heterophile antibodies

B. Preanalytical Factors
|. Storage time and temperature conditions
2. Centrifugation effects-gel separators

3. Serum-plasma-whole blood correlations
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Copeptin a novel cardiac biomarker

* One of the major challenges in emergency medicine is the early diagnosis
of Acute Myocardial Infarction (AMI) in patients presenting with chest pain
or other symptoms suggestive of this disease. Until now Troponin is the

most effective biomarker.According to study data, the combination
of Troponin and Copeptin, a novel cardiac biomarker
from BRAHMS Aktiengesellschaft, allows a rapid and
reliable rule out of AMI right at the initial blood draw
when the patient presents to the Emergency
Department (ED).
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Copeptin a novel cardiac biomarker

» Approximately |5 million patients present to the Emergency
Department (ED) with symptoms suggestive of Acute
Myocardial Infarction (AMI) every year.

e The vast majority (70 to 80%) of them finally prove not to have
AMI.

» However, due to a delayed increase of circulating levels of
Troponin it takes up to six hours before it can be
measured. Therefore serial blood sampling is
recommended by the European Guidelines.

e Study results indicate that by testing for both markers,
along with an Electrocardiogram (ECG) and the

clinical findings, approximately two-thirds of
the patients would not need to wait those
six hours in the ED for the second
Trobonin test



Copeptin a novel cardiac biomarker

e Copeptin levels were significantly higher in AMI patients
compared with those in patients having other diaghoses

(median 20,8 pmol/l vs. 6,0 pmol/l, p<0,001).

e The combination of Troponin and Copeptin at initial
presentation resulted in an area under the receiver-
operating characteristic curve of 0,97 (95% confidence
interval: 0,95 to 0,98), which was significantly higher

than the 0,86 (95% confidence interval: 0,80 to 0,92) for
Troponin alone (p<0,001).

e A Copeptin level < |4 pmol/l in combination with a
Troponin ? 0,01 pg/l correctly ruled out AMI with a
sensitivity of 98,87% and a negative predictive value of
99,7%.



Copeptin

» Copeptin, the C-terminal part of the
vasopressin prohormone, is a marker of acute
endogenous stress.Arginine vasopressin
(AVP) is a key hormone in the human body

» Copeptin measurement has been
shown to be useful in various clinical
indications, including the diagnosis of
diabetes insipidus and the monitoring of
sepsis and cardiovascular diseases

¢+ Contact:
BRAHMS Aktiengesellschaft
Ingo Buchholzer
Public Relations Manager
Phone: +49 3302 883-637
Fax: +49 3302 883-635
Mobile: +49 172 323 4087
E-mail: i.buchholzer@brahms.de
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Myoglobin

v'Rapid rise
v"Non-specific.
v"Cannot be used alone to confirm Ml



CPK-MB

| 5% of cardiac CPK, small amount in
skeletal muscle

Validated as marker for M.
However:

Can increase after muscle injury, muscular
diseases.

Can be found in tongue, intestine,
diaphragm, uterus, prostate.



Creatine Kinase-MB

e When to Get Tested?

* If you have chest pain or other signs and
symptoms of a heart attack

e What is being tested?

» CK—-MB is one of three separate forms
(isoenzymes) of the enzyme creatine
kinase (CK). CK—MB is found mostly in
heart muscle. It rises when there is
damage to heart muscle cells.



How is it used?

¢« CK-MB levels, along with , are tested in persons
who have chest pain to diagnose whether they have had a

¢ Since a high total CK could indicate damage to either
the heart or other muscles, CK-MB helps to
distinguish between these two sources.

¢ If your doctor thinks that you have had a heart attack
and gives you a “clot-dissolving”’ drug, CK-MB can
help your doctor tell if the drug worked.When the
clot dissolves, CK-MB tends to rise and fall faster. By
measuring CK-MB in blood several times, your doctor
can usually tell whether the drug has been effective


http://www.labtestsonline.org/understanding/analytes/ck/glance.html
http://www.labtestsonline.org/understanding/conditions/heart_attack.html

When is it ordered?

¢ CK-MB is usually ordered along with in persons
with chest pain to determine whether the pain is due to a
. It may also be ordered in a person with a high
CK to determine whether damage is to the heart or other
muscles.

¢ Increased CK-MB can usually be detected in heart
attack patients about 3-4 hours after onset of chest
pain.The concentration of CK-MB peaks in 18-24
hours and then returns to normal within 72 hours.

¢ Although CK-MB is a very good test, it has been

largely replaced by , Which is more
specific for damage to the heart.


http://www.labtestsonline.org/understanding/analytes/ck/glance.html
http://www.labtestsonline.org/understanding/conditions/heart_attack.html
http://www.labtestsonline.org/understanding/analytes/troponin/glance.html

What does the test result mean?

¢ If the value of CK-MB is elevated and the
ratio of CK total to CK-MB (relative
index) is more than 2.5-3, it is likely
that the heart was damaged.

* A high CK with a relative index below this
value suggests that skeletal muscles were
damaged



Is there anything else | should know?

Severe injury to skeletal muscle can be significant enough to
raise CK—MB levels above normal, but such injury doesn’t
usually cause a high relative index. Strenuous exercise may
also increase both and CK-MB.

If your doctor suspects injury to both heart muscle and
skeletal muscle, is a more accurate test for
identifying a

Sometimes persons who are having trouble breathing have

to use their chest muscles. Chest muscles have more CK-

MB than other muscles, which would raise the amount of
CK—-MB in the blood.

Persons whose kidneys have failed can also have high CK-
MB levels without having had a heart attack. Rarely, chronic
muscle disease, low thyroid hormone (13,14, ) levels,
and alcohol abuse can increase CK—MB, producing changes
similar to those seen in a heart attack


http://www.labtestsonline.org/understanding/analytes/ck/glance.html
http://www.labtestsonline.org/understanding/analytes/troponin/glance.html
http://www.labtestsonline.org/understanding/conditions/heart_attack.html
http://www.labtestsonline.org/understanding/analytes/t3/glance.html
http://www.labtestsonline.org/understanding/analytes/t3/glance.html
http://www.labtestsonline.org/understanding/analytes/t4/glance.html
http://www.labtestsonline.org/understanding/analytes/t4/glance.html
http://www.labtestsonline.org/understanding/analytes/tsh/glance.html

Cardiac Biomarkers
e Note: Cardiac biomarkers are not the same
tests as those that are used to screen the
general healthy population for their risk of

developing heart disease. Those can be found
under


http://www.labtestsonline.org/understanding/analytes/cardiac_risk/glance.html

Cardiac Risk Assessment

eLipid profile;
ohs-CRP;

el p(a);
eLp-PLA2
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Routin CHD marker panel

e Biochemical test
e FBS, TG,ch,HDL,LDL,HS CRP
e other

* BMI,BP(Bloodpressure),smoking,exercise,
familial background



Specific CHD marker panel

e Biochemical test

* Homocystein,fibrinogen,APO A, (Apo
lipoprotein A; ,APO E,APO B

* HS CRP(High sensitive CRP),
FBS, TG,ch,HDL,LDL ,U.A

e other

* BMI,BP(Bloodpressure),smoking,exercise,f
amilial background
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Total cholesterol as an indicator of risk of CHD

(mg/dl / si units : mmol/L)

High risk | Moderate low risk Age
risk
>1851[4.8] | 171-185 | <170 [4.4] 2-19

>220[5.7] | 201-220 | <200[5.5] | 20-29

>2401[6.2] | 221-240 | <220[5.7] | 30-39

>260 [6.8] | 241-260 | <240 [6.2] >40




ApoLipoprotein Normal findings

ApoA-I

Adult! elderly

Male: 75-160 mg/dlI
Female: 80-175 mg/ di
Child

Newborn

Male: 41-93 mg/di
Female: 38-106 mg/dlI

6 months-4 years

Male: 67-167 mg/dl
Female: 60-148 mg/dI
5-17 years: 83-151mg/di
ApoB

Adult/elderly

Male: 50-125 mg/dl
Female: 45-120 mg/di
Child

Newborn: | 1-3 Img/dI

6 months-3 years 23-75 mg/di
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homocysteine

e When to GetTested?

e |-vitamin B12 or folate deficiency

e 2-infant or young person homocystinuria

e 3- a heart attack or stroke and do not have traditional risk

factors, as part of a
T3 8 e il g3 )3 i gat Gl Hla ) A
SN 9 9 @ Cmal g L 3 gaS -
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homocysteine
e What is being tested?

This test determines the level of homocysteine in the blood or
urine.

Homocysteine is a product of methionine metabolism. Methionine
is one of the eleven "essential" amino acids - amino acids that must
be derived from the diet since the body cannot produce them. In
healthy cells, homocysteine is quickly converted to other products.

Vitamins B6, B12, and folate are necessary to metabolize
homocysteine. People who are deficient in these vitamins
may have increased levels of homocysteine.

excess homocysteine may promote atherosclerosis by
damaging blood vessel walls and supporting the formation
of inappropriate blood clots, but there is not a direct link
between the two.The benefit of using homocysteine levels
for risk assessment of ,
peripheral vascular disease, and is uncertain given that
several studies indicate no benefit or lowering of CVD risk with
folic acid and B vitamin supplementation
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homocysteine

e How is it used?

» A doctor may order both a urine and
blood homocysteine to help diaghose
homocystinuria if she suspects
that an infant may have this inherited
disorder. In some states, babies are
tested for excess methionine as part
of their

» |f a baby's test is positive, then urine
and blood homocysteine tests are often
performed to confirm the findings.


http://www.labtestsonline.org/understanding/wellness/a_newborn_1.html

homocysteine
eHow is it used?

s Homocysteine may also be
ordered as part of a screen for
people at high risk for

or

* |t may be useful in someone who
has a family history of
but no other
known risk factors.
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hs-CRP

e Why Get Tested?

» May be helpful in assessing risk of developing
, , or other
processes involving inflammation

e When to Get Tested?

* No current consensus exists on when to get
tested; hs-CRP is most often done in
conjunction with other tests that are
ordered to assess risk of heart disease,
such as a (cholesterol,
triglycerides, HDL-C, LDL-C
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hs-CRP

What is being tested?

C-reactive protein (CRP) is made by the liver and secreted
into the bloodstream. It can be measured with two different
tests: the and the high-sensitivity CRP (hs-CRP) test,
each measuring different ranges of CRP levels in the blood.
The hs-CRP test can more accurately detect lower
concentrations of the protein (it is more sensitive)
than the standard CRP test.

CRP increases with inflammation and infection as well as
following a myocardial infarction (Ml, ), surgery,
and trauma.

As a result, CRP is one of several proteins that are
often referred to as acute phase reactants and is used
to monitor changes in inflammation associated with
many infectious and
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hs-CRP

¢ |t is now believed that inflammation plays a major role in
atheroslcerosis (the narrowing of blood vessels due to build-
up of cholesterol and other lipids), which is often associated
with .Studies have shown that
measuring CRP with the improved methodology of the highly
sensitive assay can identify the risk level for CVD in
apparently healthy people. For these high-risk individuals, this
more sensitive test allows for measurement of lower
concentrations of CRP that may be within the normal range
but consistently at the higher end of the range. These
normal but relatively high levels of CRP in otherwise
healthy individuals have been found to be predictive
of the future risk of a heart attack, , sudden
cardiac death, and peripheral arterial disease, even
when cholesterol levels are within an acceptable
range.


http://www.labtestsonline.org/understanding/conditions/cvd.html
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How is it used?
* There are two different tests for CRP.The
measures a much wider range of CRP levels but is less
sensitive in the lower ranges.

* The hs-CRP test can more accurately detect lower
concentrations of the protein (it is more sensitive),
which makes it more useful than the CRP test in
predicting a healthy person'’s risk for

* hs-CRP is promoted by some as a test for determining the
potential risk level for cardiovascular disease, ,
and .The current thinking is that hs-CRP can play a role
in the evaluation process before one encounters one of these
health problems. More clinical trials that involve measuring hs-
CRP levels are currently underway in an effort to better
understand its role in cardiovascular events and may eventually
lead to guidelines on its use in screening and treatment
decisions
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Recommendations of a Joint Committee of the American Heart
Association and the Centers for Disease Control and Prevention on CRP
Testing to Assess CHD Risk

if inflammatory markers are to be used in assessment of CHD risk, hsCRP is the
current analyte of choice *

Optimally, hsCRP results should be averaged from two specimens drawn about 2
weeks apart. If a level > 10 mg/L is identified, there should be a search for an obvious
cause of infection or inflammation; that result should then be discarded, and another
test done 2 weeks later

 Decision intervals are: < | mg/L, low risk; -3 mg/L, intermediate risk;
> 3—-mg/L, high risk (approximately corresponding to tertiles in the adult
population)

* Patients most likely to benefit from an hsCRP test would be those in whom the
risk estimate from established factors is moderate (i.e., approximately 10-20% risk of
CHD in the next 10 years), and the physician desires additional information to guide
preventive therapy

* The role of hsCRP in secondary prevention (i.e., prevention of disease
progression in patients with established CHD) is limited, because it is not likely to
alter management (which needs to be aggressive, regardless of additional information
provided by CRP or other markers)

* Universal hsCRP screening of the adult population is not warranted.



hs-CRP

When is it ordered?

hs-CRP usually is ordered as one of several tests in a
cardiovascular risk profile, often along with tests for

and .Some experts say that the best
way to predict risk is to combine a good marker for
inflammation, like hs-CRP, along with the

What does the test result mean?

People with higher hs-CRP values have the highest

risk of , and those with lower
values have less of a risk.

Specifically, individuals who have hs-CRP results in the
high end of the normal range have 1.5 to 4 times the
risk of having a as those with hs-CRP
values at the low end of the normal range.
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Studies have shown that measuring CRP with a high
sensitivity test can heIp identify risk of

hs-CRP test is different from the regular ,
which detects elevated levels of CRP in people with
infections and inflammatory diseases.

The hs-CRP test measures CRP that is in the normal
range for healthy people. It can be used to distinguish
people with low normal levels from people with high

normal levels.

High normal levels of hs-CRP in otherwise healthy
individuals have been found to be predictive of the
future risk of , , sudden cardiac
death, and peripheral arterial disease, even when lipid
levels are within acceptable ranges.
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» Lp(a) is a lipoprotein consisting of an LDL
molecule with another protein (Apolipoprotein
(a)) attached to it.

» Lp(a) is similar to LDL-C but does not
respond to typical strategies to lower

LDL-C such as diet, exercise, or

most lipid-lowering drugs. Since
the level of Lp(a) appears to be
genetically determined and not easily
altered, the presence of a high level of Lp(a)
may be used to identify individuals who might
benefit from more aggressive treatment of
other risk factors.
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B-type natriuretic peptid (BNP)
N-terminal pro b-type natriuretic peptide
e Why Get Tested?

* Jo help diagnose the
presence and severity of


http://www.labtestsonline.org/understanding/conditions/chf.html




What is being tested?

» These tests measure the concentration of BNP or NT-proBNP
in the blood. The heart normally produces low levels of a
precursor protein, pro-BNP which is cleaved to release the
active hormone BNP and an inactive fragment, NT-proBNP.

» The purpose of BNP is to help regulate blood volume and,
therefore, the work that the heart must do in pumping blood
throughout the body.

» Both BNP and NT-proBNP are produced mainly in the
heart’s left ventricle (the organ’s main pumping chamber).
When the left ventricle is stretched from having to work
harder, the concentrations of BNP and NT-proBNP in blood

can increase markedly. This situation may occur in

as well as other diseases that affect the heart and
circulatory system.
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How is it used?

Either BNP or NT-proBNP may be used to help diagnose

and to grade the severity of that
heart failure.
There are various causes of heart failure. Currently, the
condition is diagnosed by the presence of symptoms such as
swelling in the legs (edema), difficulty breathing, shortness of
breath, and fatigue, in addition to chest X-rays and an

ultrasound test called echocardiography. However, heart failure
is still often confused with other conditions.

BNP and NT-proBNP levels can help doctors
differentiate between heart failure and other

problems, such as

An accurate diagnosis is important because heart failure can
be successfully managed with various medical treatments.


http://www.labtestsonline.org/understanding/conditions/chf.html
http://www.labtestsonline.org/understanding/conditions/lung_diseases.html

When is it ordered?

e A BNP or NT-proBNP test may be ordered
under these circumstances:

 In your doctor's office, if you have
symptoms that could be due to

e In the emergency room, if you are in
crisis and doctors need to quickly
determine whether you are suffering
from heart failure or some other
medical problem.

 To monitor the effects of therapy for
heart failure.
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What does the test result mean?

* Higher-than-normal results suggest that a

person is in ,and the

level of BNP or NT-proBNP in the
blood is related to the severity of
heart failure.

* Higher levels of BNP or NT-proBNP also
may be associated with a worse outlook

(prognosis) for the patient.
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Is there anything else | should know?

e BNP and NT-proBNP levels decrease in most
patients who have been taking drug
therapies for , such as ACE
inhibitors, beta blockers, and diuretics.

* Levels of both BNP and NT-proBNP tend to
increase with age.

o Levels of NT-proBNP and BNP are increased in
persons with

e While both BNP and NT- proBNP will rise with left
ventricle dysfunction and either can be measured,
they are not interchangeable and the results cannot
be directly compared.
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