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WHO classification of MI 

2/3 these criteria: 

Ischemic symptoms 

EKG changes. 

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 heart 
attacks and angina, 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 

  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 Cardiac Risk Assessment 

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


Cardiac Biomarkers 

 
 Current cardiac biomarker tests 

used to help diagnose, evaluate, and 

monitor patients suspected of having 

Acute Coronary Syndrome (ACS): 

 CK and CK-MB  

 Troponin  

 Myoglobin 

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): 

BNP (or NT-proBNP)  

hs-CRP 

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: 

AST  

LDH 

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  

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


Ischemia modified albumin (IMA) 

 Ischemia modified albumin (IMA) – 

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 heart attack 

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 

 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 



 



Expand TableCommonly Used Cardiac Biomarker Tests 

 
MARKER  WHAT IT IS TISSUE SOURCE  

REASON FOR 
INCREASE 

TIME TO 
INCREASE  

TIME BACK TO 
NORMAL 

WHEN/HOW 
USED 

 

CK 

Enzyme - three 

different isoenzymes 

exist 

Heart, brain, and 

skeletal muscle 

Injury to muscle 

and/or heart cells 

4 to 6 hours after 

injury, peaks in 18 to 

24 hours 

48 to 72 hours, 

unless due to 

continuing injury 

Performed in 

combination 

with CK-MB 

 

CK-MB 

Heart-related 

isoenzymes of CK 

Heart primarily, but 

also in skeletal 

muscle 

Injury to heart and/or 

muscle cells 

4 to 6 hours 

after heart 

attack, peaks 

in 12 to 20 

hours 

24 to 48 

hours, unless 

new or 

continuing 

damage 

Less specific 

than troponin, 

may be 

ordered when 

troponin is 

not available 

 

Myoglobin 

Oxygen-storing 

protein 

Heart and other 

muscle cells 

Injury to muscle 

and/or heart cells 

2 to 3 hours after 

injury, peaks in 8 to 

12 hours 

Within one day after 

injury 

Sometimes performed 

with troponin to 

provide early 

diagnosis 

 

Cardiac 
Troponin 

Regulatory protein 

complex. Two 

cardiac-specific 

isoforms: T and I 

Heart Injury to heart 4 to 8 hours Remains 

elevated for 7 

to 14 days 

Diagnose heart 

attack, assess 

degree of 

damage 

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 

 

BIOMARKER  WHAT IT IS REASON FOR INCREASE WHEN/HOW USED 
 

hs-CRP 
 

Protein 

 

Inflammation 

 

May help 
determine risk of 
future cardiac 
events in patients 
who have had a 
heart attack 

 
BNP and  

NT-proBNP 

 

Hormone 

 

Heart failure 

 

Help diagnose 
and evaluate 
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 

  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), troponin T (TnT), 

and troponin I (TnI).  

 Together, these three proteins regulate 

muscular contraction.  

 Two of the proteins, TnI and TnT, occur 

in a form that is found only in the heart 



 



Tropomyosin:  

Troponin T, 

Troponin I, 

Troponin C. 

 

Actin  and 

tropomyosin 



Troponin T & I 

 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 

2nd to constant release/necrotic 

sarcomeres. 

 Unclear excretion pathway. 



 

Troponin 

  These cardiac-specific troponins, called cTnI and 
cTnT, are normally present in very small 
quantities in the blood.  

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

 When a patient has a heart attack, 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 

 
 usually a laboratory will offer one test or the 

other. Troponins are sometimes ordered 
along with other cardiac biomarkers, such 

as CK–MB or myoglobin.  

 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.  

 In 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 

 When is it ordered? 
 The troponin test will usually be ordered when 

a patient with a suspected heart attack 
first comes into the emergency room and then 

may be repeated at 6 and 12 hours later.  

 It is sometimes ordered along with other tests 

such as CK, CK–MB, or myoglobin.  

 Typically, 2 or 3 troponin tests are done 

over a 12- 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


Troponin 

 
 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 
heart attack or some other form of damage to the heart. When a 
patient with chest pain and/or known stable angina 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 I should know? 
 Increased troponin concentrations should not be 

used by themselves to diagnose or rule out a heart 
attack. A physical exam, clinical history, and 
ECG are also important.  

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

 Troponin levels may also be elevated with 
acute or chronic conditions such as 
myocarditis (heart inflammation), congestive 
heart failure, severe infections, kidney disease, 
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/I >0.1. 



Bedside testing 

 Trop T and I. 

 96% concordance with quantitative tests. 

 

 



Comparison 

   NEJM 2002;Vol.346,No.26:2079-82 



Comparison 



 هبسکش ُبی للجی 

: ؽبهل  تشیبژ کبسدیبک هبسکش للجی  

CK-MB / Myoglobin / troponin- I 

 تفبّت اصلی هبسکش ُبی لذیوی ّ هبسکش ُبی جذیذ للجی
کشاتیي کیٌبص ّ آعپبستبت تشاًظ آهیٌبص ّلاکتبت 

دُیذسّژًبص اًضین ُبئی ُغتٌذ کَ ثب غلظت ثبلا دس 
ػضلات اعکلتی ّ للجی تْاهب یبفت هی ؽًْذ ّ ثذیي  

لحبظ ّیژگی ایي تغت ُب دس تؾخیص اًفبسکتْط للجی  
ثغیبس پبییي هی ثبؽذ  دس ضوي ظِْس ایي هبسکش ُبی 

.لذیوی ثغیبس ثب تبخیش سخ هی دُذ   

ًغل جذیذ هبسکشُبی للجی ثب ّیژگی ثبلاتش ّ عشػت  
ثبلای ظِْس هبسکشُب ثش هبسکش ُبی لذیوی اسجح هی 

.ثبؽٌذ   

 



 Troponin- Iهبسکش للجی تشّپًْیي   

هبسکش طلائی ّ اختصبصی للجی تشّپًْیي اص جٌظ 
هیْفیجشیل ػضلاًی للت هی ثبؽذ ّ داسای عَ عبة 

 یًْیت هی ثبؽذ  
 Tn-Tعبة یًْیت تشّپْهیْصیي تشّپًْیي 

عبة یًْیت هِبسی تشّپًْیي   Tn- I 
Inhibitory Troponin subunit 

 Tn-Cعبة یًْیت کلغین تشّپًْیي 

اختلاف عکبًظ اعیذ آهیٌَ ثیي ایضّفشم ػضلاًی   
تشّپًْیي ّ ایضّفشم للجی اختصبصیت ّیژٍ ای ثَ هبسکش 

 للجی تشّپًْیي دادٍ اعت 
 

   



سّػ اًجبم تغت هبسکش للجی تشّپًْیي     Troponin- I 

سّػ ُبی هختلف کوی ّ کیفی ایوًْْ اعی ّجْد داسد کَ 
دس ایي هیبى ثِتشیي ّیژگی ّ حغبعیت سا سّػ کوی 

% 93ّیژگی ّ % 99)اًضین فلْئْسّ ایوًْْ اعی
. داسا هی ثبؽذ ( حغبعیت  

 ثِتشیي ًوًَْ ثشای تشّپًْیي  عشم یب پلاعوب ُپبسیٌَ اعت 
پلاعوب حبّی EDTA  هٌجش ثَ کبُؼ کبرة تشّپًْیي آی 

 هی گشدد 
ُوْلیض ّ ایکتشیک ّ لیپویک ثْدى عشم دس همبدیش ثبلا 

تشّپًْیي تذاخل جذی حبصل ًوی کٌذ ّلی دس همبدیش 
هشصی ًتبیج تبثیش گزاس اعت ّ ثِتش اعت ًوًَْ هجذد 

.گشفتَ ؽْد   
 



تفغیش ًتبیج تشّپًْیي    

دس تشّپًْیي   0.1همبدیش ثبلا دس ثیوبس داسای ػلاهت ثبلیٌی 
عبػت ًوًَْ هجذد گشفتَ ؽْد 4ًجبیغت  سُب گشدد ّ ُش   

تؾخیص اًفبسکتْط  هیکشّ گشم دس لیتش 0.8ًتبیج ثبلای 
هیْکبسد حبد سا لطؼی هی ًوبیذ خصْصب اگش ًتبیج دس 

عبػت یکجبس ثب افضایؼ تذسیجی سخ دادٍ ثبؽذ  4فْاصل 
. ّ اص پبییي ثَ ثبلا سعیذٍ ثبؽذ   

هی تْاًذ هجیي آًژیي   (حذ هشصی )  0.8تب  0.1همبدیش ثیي 
صذسی یب آعیت ُبی ًکشّتیک هیٌْس للت ثبؽذ ّ حبلت 
عْم هشاحل حذّاعط  اًفبسکتْط للجی حبد اعت کَ پظ 

.خْاُذ سعیذ  0.8عبػت ثَ حذ ثبلای  4اص   
سّهبتْئیذ فبکتْس هثجت ّ آًتی ثبدی ُتشّفیل ّ لختَ ُبی 

تب   0.1) فیجشیي کْچک ًتبیج هثجت کبرة حذ هشصی 
. تشّپًْیي سا حبصل هی ًوبیذ ( 0.8  



تفغیش ًتبیج تشّپًْیي    

هطبثك پیؾٌِبد عبصهبى ثِذاؽت جِبًی ُشگبٍ دّهؼیبس اص 
عَ هؼیبس صیش هؾبُذٍ گشدد تؾخیص اًفبسکتْط هیْکبسد 

. حبد لطؼیت هی یبثذ   
Prolonged chest pain دسد للجی هذاّم -1   

Pos EKG ًْاس للجی هثجت  -2  
افضایؼ هبسکش ُبی تشیبژ للجی  -3  

Tn-I / Myoglobin /CK.MB 
LDH / CK / AST یب اًضین ُبی للجی 

تشّپًْیي ًشهبل ُوشاٍ ثب ًْاس للت ًشهبل اگش ثب یک دسد 
ُوشاٍ ثبؽذ ثِتش اعت  ( عبػت 6ثیؼ اص ) للجی هذاّم

عبػت یک ثبس  4ًوًَْ دّم ّ عْم تشّپًْیي ثب فْاصل 
  گشفتَ ؽْد ّ ثیوبس ثَ طْس کبهل تحت ًظش ثْدٍ 

  .ّسُبًگشدد 



CARDIAC TROPONIN 

Methodology 
 

Cummins and co-workers were the first to develop a 

radioimmunoassay to measure cTnI 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 



CARDIAC TROPONIN 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 15 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. 



CARDIAC TROPONIN Methodology 

 these quantitative assays, several assays have been FDA 

approved for the qualitative determination of cTnl. 

 In practice, two obstacles limit the ease for switching from one 

cTnI assay to another. First, there is currently no primary 

reference cTnI 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 I by the AACC Subcommittee on Standardization of cTnI 

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 

 I. 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 

 I. Storage time and temperature conditions 

 2. Centrifugation effects-gel separators 

 3. Serum-plasma-whole blood correlations 



 

COPeptin 

 کْپپتیي  

کْپپتیي جذیذتشیي کبسدیبک هبسکش ؽٌبختَ ؽذٍ ّ دسحبل  

اًذاصٍ گیشی ُوضهبى عطح . ثشسعی ُبی تکویلی اعت 

عشهی گلیکْ پپتیذ کْپپتیي ّ تشّپًْیي ثلافبصلَ پظ اص 

ّلْع اًفبسکتْط هیْکبسد ّ هٌفی ؽذى ُوضهبى ایي دّ  

هبسکش تکلیف ثیوبس هؾکْک ثَ حولَ للجی سا ثب ضشیت 

ًیبص ثَ ًوًَْ گیشی ُبی ّ لطؼی ًوْدٍ % 99اطویٌبى 

عبػت جِت ثشسعی افضایؼ  6الی  4هکشس دس فْاصل 

.عطح تشّپًْیي سا هٌتفی هی عبصد  



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). 

 کْپپتیي  کبسدیبک هبسکش جذیذ ّ ًْظِْس

یکی اص چبلؼ ُبی اصلی طت اّسژاًظ تؾخیص صّدسط ّ لطؼی 

اًفبسکتْط هیْکبسد حبد دس ثیوبساى ثب دسد لفغَ صذسی ّ ًْاس 

للجی هجِن هی ثبؽذ کَ تبکٌْى کبسدیبک هبسکش تشّپًْیي ثَ ػٌْاى 

کلیذی تشیي هبسکش تؾخیصی اًفبسکتْط حبد هیْکبسد ؽٌبختَ ؽذٍ 

 اعت 

  



Copeptin a novel cardiac biomarker  
 Approximately 15 million patients present to the Emergency 

Department (ED) with symptoms suggestive of Acute 

Myocardial Infarction (AMI) every year. 

  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.  

 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 

Troponin test 



Copeptin a novel cardiac biomarker  
 Copeptin levels were significantly higher in AMI patients 

compared with those in patients having other diagnoses 

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

 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).  

 

 A Copeptin level < 14 pmol/l in combination with a 

Troponin ? 0,01 µg/l correctly ruled out AMI with a 

sensitivity of 98,8% 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: 
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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 



 Myoglobinهبسکش للجی هیْگلْثیي 

هیْ گلْثیي پشّتئیي حبهل اکغیژى هی ثبؽذ کَ ثَ طْس تْام دس ػضلات  -1
هْجْد اعت ّ ُشگًَْ ضبیؼَ ًکشّتیک یب ( هبُیچَ ای ) للجی ّ اعکلتبل 

تخشیجی ایي ػضلات هٌجش ثَ افضایؼ ایي هبسکش دس عطح ّعیغ هی گشدد  
هبسکش هیْگلْثیي ثب ایٌکَ ّیژگی . ّ غلظت اى دس جشیبى خْى ثبلا هی سّد 

 عشیؼتشیي هبسکش للجیپبئیٌی داسد ّ اختصبصی ػضلَ للت ًوی ثبؽذ ّلی 
 هی ثبؽذ کَ پظ اص اًفبسکتْط حبد للجی ظِْس هی ًوبیذ 

دّعبػت پظ اص ؽشّع ػلائن اّلیَ اًفبسکتْط حبد دس عطح  2هیْگلْثیي  
  18هیشعذ ّ پظ اص  عبػت ثَ پیک 8الی  6هی گشدد ّ پظ اص  خْى ظبُش

هی ًوبیذ ؽذى عبػت ؽشّع ثَ کبُؼ ّ حزف ثٌبثشایي هبسکش هیْگلْثیي  
عبػت دّم پظ اص ػلائن اًفبسکتْط للجی هٌفی ثْدٍ ّ غیش لبثل  24دس 

.پیگیشی هی ثبؽذ   

ًظیش دیغتشّفی )دسثیوبسی ُبی ػضلاًی هیْگلْثیي ػلاٍّ ثش اًفبسکتْط للجی 
ثبلا سفتَ لزا اسصػ  ّ تشّهب ّ جشاحی ّ ایغکوی ػضلاًی( ػضلاًی 

تؾخیصی هبسکش هیْگلْثیي دس کٌبس دّهبسکش دیگش کشاتیي کیٌبص للجی  ّ 
.تشّپًْیي ًوْد خْاُذ کشد  

هبسکش غیش اختصبصی ػضلاًی لجل اص ؽٌبعبئی هبسکش اختصبصی تشّپًْیي  CA کشثٌیک  
ُوشاٍ ثب هیْگلْثیي دس ثیوبس هؾکْک ثَ اًفبسکتْط للجی ثشسعی هی ؽذ اگش  اًِیذساص

CAهیْگلْثیي ثبلا  ُوشاٍ ثب  کشثٌیک اًِیذساص ًشهبل هْجْد ثْد ًؾبًَ ثشّص اًفبسکتْط   
.للجی ثْد اگش ُش دّ هبسکش ثبلا ثْد ًؾبًَ ثیوبسی غیش للجی ّ ػضلاًی هی ثْد  

Creatine Kinase-MB 



Myoglobin 

Rapid rise 

Non-specific. 

Cannot be used alone to confirm MI 



CPK-MB 

 15% of cardiac CPK, small amount in 
skeletal muscle 

 Validated as marker for MI. 

However: 

 Can increase after muscle injury, muscular 
diseases. 

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



Creatine Kinase-MB 

 
 When to Get Tested? 

 If you have chest pain or other signs and 

symptoms of a heart attack 

 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 total CK, are tested in persons 

who have chest pain to diagnose whether they have had a 

heart attack.  

 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 total CK in persons 

with chest pain to determine whether the pain is due to a 

heart attack. 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 troponin, 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 I 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 CK and CK-MB.  

 If your doctor suspects injury to both heart muscle and 

skeletal muscle, troponin is a more accurate test for 

identifying a heart attack. 

 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 (T3, T4, TSH) 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 

  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 Cardiac Risk Assessment 

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


Cardiac Risk Assessment 

 

Lipid profile;  

hs-CRP;  

Lp(a);  

Lp-PLA2  
 

http://www.labtestsonline.org/understanding/analytes/lipid/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
http://www.labtestsonline.org/understanding/analytes/lp-a/glance.html
http://www.labtestsonline.org/understanding/analytes/lp-pla2/glance.html
http://www.labtestsonline.org/understanding/analytes/lp-pla2/glance.html
http://www.labtestsonline.org/understanding/analytes/lp-pla2/glance.html
http://www.labtestsonline.org/understanding/analytes/lp-pla2/glance.html


Routin CHD marker panel 

 
 Biochemical test 

 FBS,TG,ch,HDL,LDL,HS CRP 

 other 

 BMI,BP(Bloodpressure),smoking,exercise, 

familial background 

 



Specific CHD marker panel 

 
 Biochemical test 

 Homocystein,fibrinogen,APO A1(Apo 

lipoprotein A1 ,APO E,APO B 

 HS CRP(High sensitive CRP), 

FBS,TG,ch,HDL,LDL ,U.A 

 other 

 BMI,BP(Bloodpressure),smoking,exercise,f

amilial background 

 



 



low Density Lipoprotein  

LDL 

LDL   کلغتشّل لغوت ػوذٍ کلغتشّل تْتبل اعت کَ هٌجغ ػوذٍ آى اص
. دس کجذ حبصل هی گشدد  VLDLکبتبثْلیغن   

  :همذاس هشجغ

دس کْدکبى  110دس ثبلغیي ّ کوتش اص 130کوتش اص   

گشٍّ هشصی  160الی 130  

گشٍّ پش خطش 160ثبلای   

LDLهیضاى  ساثطَ هغتمین ثب ثیوبسی ُبی للجی ػشّلی ّ اتشّاعکلشّصیظ داسد  
. 

: ًحٍْ هحبعجَ ثب فشهْل فشیذّالذ  

LDL= Chol total – (VLDL+HDL) 

VLDL= TG / 5 

فبلذ اسصػ گضاسػ ّ  400فشهْل فشیذ ّالذ ثشای تشی گلیغشیذ ُبی ثبلا 
 هحبعجَ هی ثبؽذ 



ApoLipoprotein 
: جض پشّتئیٌی لیپْ پشّتئیي ُب آپْ پشّتئیي ًبهیذٍ هی ؽْد کَ اصلی تشیي اًِب ؽبهل apoA / apoB  

 ّ هغئْلیت اتصبل لیپْ پشّتئیي ُب ثَ سعپتْس عطح علْل سا داسًذ

/ LP(a) پلی پپتیذاصلی لیپْ پشّتئیي    apoA 

 َ ََ :هی ثبؽذ   apoA-1(75%) / apoA-2(25%) هی ثبؽذ کَ ثَ دّؽکل    

apoA-1 

HDLساثطَ هغتمین ثشای تؾخیص سیغک اتشّاعکلشّصیظ داسد ّ حتی تغت ثِتشی ًغجت ثَ  ثبؽذ  
.داسدّ  HDLساثطَ هغتمین ثب افضایؼ 

  apoB پلی پپتیذ اصلی تؾکیل دٌُذٍ   LDL ََ  : هی ثبؽذ کَ دّ ًْع ؽبیغ اى ؽبهل  apoB-48 /
apoB-100 .هی ثبؽذ    

apoB100   هکبًیغن اصلی اًتمبل LDL هی ثبؽذ کَ ایي اهش سا ثب توبیل ثَ چغجیذى ثَ سعپتْس
LDL ساثطَ هغتمین ثب ( 100ة ) کبُؼ اپْپشّتئیي. دس عطح علْل ُبی هحیطی ًؾبى هی دُذ  

ؽبخص   LDLافضایؼ سعْة کلغتشّل دس جذاس ػشّق ّ اتشّاعکلشّصیظ داسد ّ حتی اص 
.اعتبًذاسدتشی هی ثبؽذ   

apoB-48 هغئْل اًتمبل لیپیذ ُبی داخل سّدٍ ای ثَ خْى اعت ّ دس ؽیلْ هیکشّى ُب یبفت هی ؽْد  
.ّ هٌؾب سّدٍ ای داسد  

LP(a) لیپْ پشّتئیي کْچک هتؾکل اص اص دّجض اپْپشّتئیٌی   : apoA / apoB-48 هی ثبؽذ ّ یک عبختبس  
ؽجَ پلاعویٌْژى داسد کَ ثب سلب ثت ثب پلاعویٌْژى  لیض لختَ ُب ّ هیکشّ تشّهجْص ُب سا ثَ تبخیش هی اًذاصد ّ 

ًِبیتب ثب هِبس تخشیت فیجشیي دس هیکشّتشّهجْص ُب هٌجش تؾذیذ ضبیؼَ اتشّاعکلشّصیظ دس دیْاسٍ ؽشیبى ّ 
.ثشّص اًْسیغن هی گشدد  



 تشکیجبت تؾکیل دٌُذٍ لیپْپشّتئیي ُب

 %VLDL LDL% HDL% %ؽیلْهیکشّى

 20 45 10 6 کلغتشّل  

 4 10 72 87 تشی گلیغشیذ

 30 25 10 4 فغفْلیپیذ

 <1 <2 1 <1 کشثُْیذسات

 48 20 10 1 پشّتئیي  

 A  B C E A B C D E B A C Eََ آپْپشّتئیي  

ًغجت 

 لیپیذ-پشّتئیي 

1:100 1:10 1:4 1:1 



Total cholesterol as an indicator of risk of CHD 

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

Age low risk Moderate 

risk 

High risk 

2-19 <170 [4.4] 171-185 >185 [4.8] 

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

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

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



ApoLipoprotein Normal findings 
 ApoA-I 

 Adult! elderly 

 Male: 75-160 mg/dl 

 Female: 80-175 mg/ dl 

 Child 

 Newborn 

 Male: 41-93 mg/dl 

 Female: 38-106 mg/dl 

 6 months-4 years 

 Male: 67-167 mg/dl 

 Female: 60-148 mg/dl 

 5-17 years: 83-151mg/dl 

 ApoB 

 Adult/elderly 

 Male: 50-125 mg/dl 

 Female: 45-120 mg/dl 

 Child 

 Newborn: 11-31mg/dl 

 6 months-3 years: 23-75 mg/dl 

 5-17 years:Male: 47-139 mg/dl /Female: 41-132 mg/dl 



  WHOطجمَ ثٌذی فشدسیکغْى 

طجمَ ثٌذی ثش اعبط الگْی الکتشّفْسص   

 ًْع لیپْ پشّتئیي افضایؼ یبفتَ ؽکل الکتشّفْسص طجمَ ثٌذی فشدسیکغْى

 chylomicrons افضایؼ ؽیلْهیکشّى 1تیپ 

  LDL افضایؼ ثتب لیپْپشّتئیي 2تیپ 

 VLDL /LDL افضایؼ پشٍ ثتب لیپْپشّتئیي 2bتیپ 

 IDL ثبًذ ثتب پِي 3تیپ 

 VLDL افضایؼ پشٍ ثتب لیپْپشّتئیي 4تیپ 

 / VLDL افضایؼ ؽیلْهیکشّى ّ پشٍ ثتب 5تیپ 

chylomicrons 



homocysteine 
 When to Get Tested? 

 1- vitamin B12 or folate deficiency  

 

 2-infant or young person homocystinuria 

 

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

factors, as part of a cardiac risk assessment 

 چَ صهبًی تغت ُوْعیغتئیي دسخْاعت هی گشدد؟

کوجْد ؽذیذ ّیتبهیي ة ّ فْلات -1  

اسصیبثی ُوْعیغتیٌْسی دس ًْصاداى ّ کْدکبى-2  

اسصیبثی سیغک ثیوبسی للجی ػشّلی -3  
 

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


homocysteine 
 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 cardiovascular disease (CVD), 
peripheral vascular disease, and stroke is uncertain given that 
several studies indicate no benefit or lowering of CVD risk with 
folic acid and B vitamin supplementation 

http://www.labtestsonline.org/understanding/conditions/cvd.html
http://www.labtestsonline.org/understanding/conditions/stroke.html


homocysteine 

How is it used? 

A doctor may order both a urine and 
blood homocysteine to help diagnose 
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 newborn screening.  

 If 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 

How is it used? 

Homocysteine may also be 
ordered as part of a screen for 
people at high risk for 
heart attack or stroke.  

It may be useful in someone who 
has a family history of coronary 
artery disease but no other 
known risk factors.  

http://www.labtestsonline.org/understanding/conditions/heart_attack.html
http://www.labtestsonline.org/understanding/conditions/stroke.html
http://www.labtestsonline.org/understanding/conditions/heart-2.html
http://www.labtestsonline.org/understanding/conditions/heart-2.html


hs-CRP 
 Why Get Tested? 

 May be helpful in assessing risk of developing 

heart disease, cardiovascular disease, or other 

processes involving inflammation 

 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 lipid profile (cholesterol, 

triglycerides, HDL-C, LDL-C 

 

http://www.labtestsonline.org/understanding/conditions/heart.html
http://www.labtestsonline.org/understanding/conditions/cvd.html
http://www.labtestsonline.org/understanding/analytes/lipid/glance.html


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 CRP test 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 (MI, heart attack), 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 autoimmune diseases 

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


hs-CRP 
 It 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 cardiovascular disease (CVD). 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, stroke, sudden 

cardiac death, and peripheral arterial disease, even 

when cholesterol levels are within an acceptable 

range. 

 

http://www.labtestsonline.org/understanding/conditions/cvd.html
http://www.labtestsonline.org/understanding/conditions/stroke.html


How is it used? 
 There are two different tests for CRP. The standard test 

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 cardiovascular 

disease.  

 hs-CRP is promoted by some as a test for determining the 

potential risk level for cardiovascular disease, heart attacks, 

and strokes. 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: < 1 mg/L, low risk; 1–3 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 

cholesterol and triglycerides. Some experts say that the best 

way to predict risk is to combine a good marker for 

inflammation, like hs-CRP, along with the lipid profile.  

 What does the test result mean? 

 People with higher hs-CRP values have the highest 

risk of cardiovascular disease, 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 heart attack as those with hs-CRP 

values at the low end of the normal range.  
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High-sensitivity C-reactive protein (hs-CRP)  
 Studies have shown that measuring CRP with a high 

sensitivity test can help identify risk of 
cardiovascular disease (CVD).  

 hs-CRP test is different from the regular CRP test, 
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 heart attack, stroke, sudden cardiac 
death, and peripheral arterial disease, even when lipid 
levels are within acceptable ranges.  
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Lipoprotein A (Lp(a)):  
 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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BNP 
پشّتئیي دفغ کٌٌذٍ عذین  کَ اص ثخؼ ًّتشیکْلاس یب ثطٌی  

هیْکبسد تشؽح هی گشدد ّ ثب تبثیش ثش کلیَ ُب هٌجش ثَ 

تغت ُبی افضایؼ تشؽح عذین ّ آة هی گشدد   اص 

هٌبعت ّ جذیذ دس تؾخیص ّ هبًیتْسیٌگ ًبسعبئی هضهي 

 للجی هی ثبؽذ

 



B-type natriuretic peptid  (BNP)  
N-terminal pro b-type natriuretic peptide  

 Why Get Tested? 

To help diagnose the 

presence and severity of 

heart failure 

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 heart 

failure 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 

heart failure 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 lung disease.  
 An accurate diagnosis is important because heart failure can 

be successfully managed with various medical treatments.  
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When is it ordered? 

  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 heart 

failure.  

 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 heart failure, 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.  

 

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


Is there anything else I should know? 

 
 BNP and NT-proBNP levels decrease in most 

patients who have been taking drug 

therapies for heart failure, such as ACE 

inhibitors, beta blockers, and diuretics.  

 Levels of both BNP and NT-proBNP tend to 

increase with age.  

 Levels of NT-proBNP and BNP are increased in 

persons with kidney disease.  

 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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