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Troponin | is the regulatory subunit of
troponin complex associated with the actin
thin filament within muscle cells. Cardiac
troponin | (cTnl) is a good marker for diag-
nosis of myocardial damage. Several immu-
noassays are available for determination of
cTnl in serum. The Stratus cTnl fluoromet-
ric enzyme immunoassay (Dade Interna-
tional) uses alkaline phosphatase (ALP)
substrate. The microparticle enzyme immu-
noassay (MEIA) for cTnl (Abbott Laborato-
ries) also uses ALP conjugate. On the other
hand, the chemiluminescent assay (CLIA)
for cTnl (Bayer Diagnostics) does not use
ALP. ALP activity may frequently be el-

evated in serum of patients being evaluated
for suspected myocardial infarction. There-
fore, we studied the potential interference
of ALP in cTnl assays. Serum pools were
prepared from patients, and various concen-
trations of ALP solution were added to dif-
ferent aliquots. The cTnl concentrations
were measured by the Stratus, MEIA, and
CLIA assays. We observed no interference
of ALP in the MEIA and CLIA assay for cTnl.
On the other hand, we observed significant
positive interference of ALP when c¢Tnl con-
centrations were measured using the Stra-
tus. J. Clin. Lab. Anal. 15:175-177, 2001.
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Cardiovascular disease is the major cause of morbidity arells. Troponin | in conjunction with troponin C and troponin
mortality in the U.S. Atherosclerosis underlies virtually all plays an important role in the regulation of muscle contrac-
cases of myocardial infarction. The precipitating event is dfen. Three distinct tissue specific isoforms of troponin | have
ten an acute occlusion of a coronary vessel from thrombdséen identified from skeletal and cardiac muscle. The cardiac
or subintimal hemorrhage into an atherosclerotic plaque. Theponin | which is 40% dissimilar to the skeletal muscle
dying myocardial cells release their content into the cardigoform contains 31 additional amino acids (5,6). Recently,
lymphatics and the bloodstream. Therefore, increased ctmoponin | immunoassays are commercially available. Guest
centrations of cardiac enzymes such as creatinine kinase etndl. published a report on 209 complex patients to deter-
lactate dehydrogenase can be detected in the peripheral bloote the incidence and effect of unrecognized cardiac injury
after an episode of myocardial infarction and can be usedifocritically ill patients (7). Guest et al. concluded that tropo-
diagnostic purposes. Creatinine kinase isoenzymes (CK-Mi) | is the best marker because it is found only in heart muscle.
have been used for diagnosis of myocardial infarction folMeoreover, troponin | is not expressed in response to skeletal
long time, but this marker suffers from some serious protmuscle injury. Therefore, troponin | concentrations are not
lems. Individuals with a low total CK may have myocardidhlsely elevated in patients with acute or chronic muscle dis-
infarction (1,2). This is increasingly apparent with recognease, after endurance exercise or renal failure where CK-MB
tion of patients with non Q-wave infarction as a subset fohction is falsely elevated. Other recent publications also
patients who were formerly classified within the unstabladicate that troponin | concentration is not falsely elevated
angina category (3). Concentrations of CK-MB can also behypothyroidism, where CK-MB fraction is elevated (8).
falsely elevated after use of certain drugs like morphine aMidreover, uremia and skeletal muscle trauma do not lead to
in alcoholics. Elevated CK-MB concentrations in long-dis-
tance marathon runne_rs_l’ 24, 48, and 72 hr post run h%?respondence to: Amitava Dasgupta, Department of Pathology and Labo-
also been reported. This is due to release of CK-MB from thgyry Medicine, University of Texas—Houston Medical School, 6431
skeletal muscles of the marathon runner (4). Fannin, MSB 2.292, Houston, TX 77030.
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increase in troponin | concentrations where CK-MB fraction The cTnl fluorometric enzyme immunoassay is an auto-
again can be falsely elevated (9-12). mated two-site immunoassay utilizing two monoclonal anti-
Several immunoassays are commercially available for dmdies. The sample is pipetted onto the center of a square
termination of troponin | concentrations in serum or plasmgiece of glass fiber filter paper containing the capture anti-
The microparticle enzyme immunoassay (MEIA) for cTribody for cTnl. After a short incubation, another monoclonal
uses alkaline phosphatase conjugate. The cTnl assay uamipody labeled with alkaline phosphatase is added to the
the Stratus analyzer also employs alkaline phosphatase.r€action zone. After a second incubation, the excess antibody
the other hand, the chemiluminescent assay for troponiis ivashed off, a substrate for alkaline phosphatase is added,
does not use alkaline phosphatase. The concentration obhal the fluorescence is measured. The assay is linear up to a
kaline phosphatase increases significantly in several diseas&al concentration of 50 ng/ml.
Hepatobiliary diseases like obstructive jaundice, biliary cir- We added various amounts of a standard solution of alka-
rhosis, intrahepatic cholestasis, viral hepatitis, and cirrhoBiee phosphatase (ALP) to serum containing known concen-
can lead to significant increases in alkaline phosphatase doation of cTnl, and then cTnl concentrations were measured
centrations. Several bone diseases and hyperparathyroidigiain. The final ALP concentrations in sera were measured
also can lead to significant increase in alkaline phosphatasieng a Hitachi 747 analyzer with the reagent pack supplied
concentrations. Because a patient with suspected myocarbjathe manufacturer following manufacturer’s recommenda-
infarction may also have a clinical condition leading to efions (Boehringer Mannheim, Indianapolis, IN).
evated concentration of alkaline phosphatase, we studied th8tatistical analyses were done using an independent two-
possible interference of alkaline phosphatase in three cdailedt-test. A difference was considered statistically signifi-
monly used cTnl assays. cant only at 95% confidence interval or higher(0.05).

MATERIALS AND METHODS RESULTS AND DISCUSSION

We routinely receive specimens from patients with sus-We observed no interference of ALP in the MEIA cTnl
pected myocardial infarction for the determination of trop@ssay. For example, in a serum pool containing 4.4 ng/ml of
nin | concentrations. This study was performed using seraifinl, the observed cTnl concentration even in the presence
specimens after reporting of results ordered by the physicianfsl,631 U/l of ALP was 4.6 ng/ml, a difference not statisti-
The microparticle enzyme immunoassay kits for cTnl wepally different from the control value. We did not observe
purchased from Abbott Laboratories (Abbott Park, IL), arehy statistically significant change in other pools even in the
the assay was run using an AxSYM analyzer. The chemipresence of a ten times higher concentration than the upper
minescent assay for cTnl was run using ACS:180 analy=srd of normal ALP concentration. These results indicate that
(Bayer Diagnostics, Tarrytown, NY). The fluorometric enthe MEIA assay for cTnl is completely free from the interfer-
zyme immunoassay kits for cTnl were purchased from Daeece from ALP although ALP is used in the conjugate in this
and the assay was run using a Stratus analyzer. Alkaline pfassay (Table 1).
phatase enzyme in alkaline solution (pH 7.4) was purchaseds expected, the CLIA assay for cTnl is free from the inter-
from Sigma Chemical Company (St. Louis, MO). ference from ALP because ALPn®t used in this assay. In

In the microparticle enzyme immunoassay (MEIA), cacontrast, we observed significant interference of ALP in the fluo-
diac troponin | in the patient’s serum binds to the anti-tropmmetric cTnl assay. The original specimen had a cTnl concen-
nin | microparticle, forming an antigen—antibody complestration of 0.5 ng/ml (ALP: 46 U/l). In the presence of 129 U/l of
Then the anti-troponin l:alkaline phosphatase conjugate is
added to form a_mtibody—antigen_—antibody complex. Finallyag| £ 1. Effect of alkaline phosphatase on cTnl
4-methylumbelliferyl phosphate is added, and the fluorescggtermination by MEIA
product formed was measured in order to determine the

concentration of troponin | in the specimen. The assay is fphecimen ALP (U _ cTnl (ng/mb, mean (SDh=3
ear up to a serum troponin | concentration of 50 ng/ml, afiefum Pool 1 50 4.6 (0.35)

the sensitivity is 0.3 ng/ml. The minimum specimen requirég:zm Egg: i :ﬁb'z ;‘7‘3 j-g Eg-igi
ment for the assay is 220. oA

_ The chemiluminescent assay for troponin I is a comp@%gtﬂ igg: i :':t'; 1,23 j‘_g ((g'_%))

tive immunoassay where troponin | in the patient’s sample

competes with troponin I, which is covalently coupled to th&rum Pool 2 65 20.9 (0.92)
paramagnetic particles in the solid phase for binding to theum Pool 2 + ALP 198 20.7 (1.47)
acridinium ester-labeled monoclonal troponin | antibody $erum Pool 2 + ALP 291 20.5(2.12

the lite reagents. The assay is automated and requirgg 10g¢rum Pool 2 + ALP 562 21.4 (1.56)

1,201 21.5 (0.87)

of specimen. The assay is linear up to a cTnl concentratiorrgm Pool 2 + ALP
50 ng/ml, and the sensitivity of the assay is 0.15 ng/ml. °ALP, alkaline phosphatase.
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TABLE 2. Effect of ALP on cTnl measured by the fluorometric enzyme immunoassay for cTnl using the
chemiluminescent (ACS:180) and fluorometric enzyme Stratus analyzer is subjected to interference from high ALP
immunoassays (Stratus) .

concentrations.

Ctnl (ng/ml), mean (SDy = 3

Specimen ALP (U/l) ACS:180 Stratus REFERENCES
Serum Pool 3 46 <0.15 0.5(0.03) 1. Dorogy ME, Hooks GS, Cameron RW, Davis RC. Clinical and angio-
Serum Pool 3 + ALP 129 <0.15 4.3 (0.10) graphic correlates of normal creatinine kinase with increased MB isoen-
Serum Pool 3 + ALP 222 <0.15 9.4 (1.12) zymes in possible acute myocardial infarction. Am Heart J 1995;130:
Serum Pool 3 + ALP 190 <0.15 11.1 (0.87) 211-217.
Serum Pool 3 + ALP 445 <0.15 20.4 (212) 2. Hong RA, Litch JD, Wei Y, Heller GV, Blaustein AS, Pasternak RC.
Serum Pool 3 + ALP 913 <0.15 41.0 (1.27) Elevated CK-MB with normal total creatinine kinase in suspected myo-

cardial infarction: associated clinical findings and early prognosis. Am
Heart J 1986;111:1041-1046.

3. Stone PH, Thompson B, Anderson Kfonenberg MW, Gibson RS,
Rogers WS, Divers DJ, Theroux P, Warnica JW, Nasmith JB, Kells C,

ALP, the observed cTnl concentration was falsely elevated to Kleiman N, McCabe CH, Schactman M, Knalterud GL, Braunwald E.
! y Influence of race, sex, and age on management of unstable angina and

4.3 ng/ml. Finally in the presence of 913 U/l of ALP, the ob- on Q-wave myocardial infarction: the TIMI Il registry. 3 Am Med
served cTnl concentration was 41.0 ng/ml (Table 2). Assoc 1996;275:1104-1112.

Butch et al. described interference of ALP in the CK-MB# Apple FS, Rogers MA, Sherman WM, Ivy JL. Comparison of serum
assay using the Stratus analyzer. In this sandwich assay, affreatinine kinase and_crgatlnm_e k|nas_e MB activities post marathon race
ALP substrat h b d . te after th versus post myocardial infarction. Clin Chim Acta 1984:27;111-118.

. su_ strate was gs unbound conjugate arter the Compge.'Leszyk J, Dumaswala R, Porter JD, Collins JH. Amino acid sequence of
tion of immunoreaction and generates the fluorescent sig- povine cardiac troponin I. Biochemistry 1988;27:2821-2827.

nal. High endogenous ALP present in the serum may nét Valins WJ, Brand NJ, Dabhade N, et al. Molecular cloning of human
completely wash during the cycle, leading to falsely elevated cardiac troponin | using polymerase chain reaction. FEBS Lett 1990;
results. The authors consulted with the manufacturer, and 2/%:57-61.

th ful ref lati f substrate/ h | . 7. Guest TG, Ramanathan AV, Tuteur PG, Schechtman, KB, Ladenson J,

_e SUCCES.S ul reformuiation or subs rq é/wash cycie mini- Jaffe AS. Myocardial injury in critically ill patients: a frequently unrec-
m'zed the interference (13). However, interference of ALP ognized complication. J Am Med Assoc 1995:273:1945-1949.
in the cTnl assay by the same manufacturer has not begncohen LF, Mohabeer AJ, Keffer JH, Jialal I. Troponin | in hypothyroid-
reported before. ism. Clin Chem 1996;42:305—320. - .

Recently, Altinier et al. evaluated rapid measurement o Bodor GS, Porterfield D, Voss EM, Smith S, Apple FS. Cardiac tropo-

diac markers includina cTnl using the Stratus analvzer nin | is not expressed in fetal and healthy or diseased adult human skel-
car 9 g YZET. etal muscle tissue. Clin Chem 1995;41:1710-1715.
Th_e authors concluded that the perfprmanpe p_f cTnl as38YBeck SR. Myocardial injury in critically ill patients. J Am Med Assoc
using the Stratus analyzer has analytical reliability and satis- (letter) 1995:274:1672-1673.
fies the requirement specified in IFCC and the National Acad- Li D, Keffer J, Jialal . Greater frequency of increased cardiac troponin
emy of Clinical Biochemistry for the measurement of cardiac ! than increased cardiac troponin T in patients with chronic renal fail-
markers. The authors further verified the stability of reagents, Ure: Clin Chem 1996;42:114-115.

. - _ . Keffer JH. The cardiac profile and proposed practice guideline for acute
samples, and calibration curves as well as the on-board ischemic heart disease. Am J Clin Pathol 1997;107:398-409.

trifugation capability (14). , _ 13. Butch A Goodnow T, Brown W, McClellan A, &ssler G, Scott M.
Although cTnl is an excellent marker for the diagnosis of stratus automated creatinine kinase-MB assay evaluated: identification

myocardial infarction, this is a relatively new test and like and elimination of falsely increased results associated with a high mo-
any other biochemical test is subject to interference. For ex- lecular mass form of alkaline phosphatase. Clin Chem 1989;35:2048—
ample, Parry et al. recently reported discordance between the?053. _ _ . . _
MEIA cTnl assay and CLIA cTnl assay and concluded thit- Altinier S, Mion M, Cappelletti A, Zaninotto M, Plebani M. Rapid

f L measurement of cardiac markers on Stratus CS. Clin Chem 2000;46:
the MEIA assay is more prone to false-positive cTnl results 991_;93 ' ! '

than the CLIA assay for cTnl (15). 15. Parry D, Krahn J, Leroux M, Dalton J. False positive analytical interfer-
We conclude that the MEIA and CLIA cTnl assays are free ence of cardiac troponin | assays: an important consideration for method

from interference from high concentrations of ALP. However, selection. Clin Biochem 1999;32:667—669.

aSignificantly greater than the control value by the independent two-tailed
t-test.
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