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Cardiac Troponin | in Feline Hypertrophic Cardiomyopathy

William E. Herndon, Mark D. Kittleson, Karen Sanderson, Kenneth J. Drobatz, Craig A. Clifford,
Anna Gelzer, Nuala J. Summerfield, Annika Linde, and Meg M. Sleeper

Measurement of plasma cardiac troponin | concentration ([cTnl]) is a sensitive and specific means for detecting myocardial damage
in many mammalian species. Studies have shown that [cTnl] increases rapidly after cardiomyocyte injury. The molecular structure
of ¢Tnl is highly conserved across species, and current assays developed for its detection in humans have been validated in many
species. In this study, [cTnl] was quantified using a 2-site sandwich assay in plasma of healthy control=c&88)(and cats
with moderate to severe hypertrophic cardiomyopathy (HCMj(R0). [cTnl] was significantly higher in cats with HCM (median,
0.66 ng/mL; range, 0.05-10.93 ng/mL) as compared with normal cats (med@a@3 ng/mL; range<0.03-0.16 ng/mL)R <
.0001). An increase in [cTnl] was also highly sensitive (sensitiwity85%) and specific (specificity: 97%) for differentiating
cats with moderate to severe HCM from normal cats. [cTnl] was weakly correlated with diastolic thickness of the left ventricular
free wall (2 = .354;P = .009) but not with the diastolic thickness of the interventricular septfans (8467) or the left atrium:
aorta ratio P = .0652). Furthermore, cats with congestive heart failure at the time of cTnl analysis had a significantly higher
[cTnl] than did cats that had never had heart failure and those whose heart failure was controlled at the time of Bnalysis (
.0095 andP = .0201, respectively). These data indicate that cats with HCM have ongoing myocardial damage. Although the origin
of this damage is unknown, it most likely explains the replacement fibrosis that is consistently identified in cats with moderate to
severe HCM.
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ypertrophic cardiomyopathy (HCM) is the most com- myocardial cell damag€-*2 Troponin T is a sarcomeric
monly diagnosed cardiac disease in édtsis charac-  protein that functions to bind the troponin complex to
terized by a concentrically hypertrophied left ventricular wall tropomyosin. Troponin | inhibits the structural interaction
and a normal-size to small left ventricular chamber in theof the myosin heads with the actin-binding sites. This in-
absence of other cardiac or systemic disease associated witfibition is released in the presence of a sufficient cytosolic
hypertrophyt In humans, HCM is most commonly inherited calcium concentration. The troponin proteins in the cardio-
as an autosomal dominant trait and is caused by mutations imyocyte exist in 2 major populations. Most of cTnT and
one of several genes that encode sarcomeric proteins. In heTnl occurs as structurally bound proteins, whereas ap-
mans, the disease exists in several morphologic varieties, theroximately 6—8% of cTnT and 2—4% cTnl occupy a cy-
most common of which is hypertrophy of the interventricular tosolic pool*® Increased circulating concentrations of both
septun® In the domestic cat, HCM most commonly involves troponins are sensitive and specific markers for myocardial
diffuse hypertrophy of the entire left ventricle, but segmentaldamage?®-*214-1sMeasurement of circulating cTnl may be
hypertrophy also is recognizé#lThe clinical manifestations a more sensitive means of detecting myocardial injury in
of HCM in domestic cats result from impaired diastolic func- humans than measurement of circulating cTh™.
tion, which causes an increase in left ventricular filing pres- The molecular structure of troponin proteins is highly
sure and the development of congestive heart failure (ie, puleonserved across species, and current assays developed for
monary venous enlargement, pulmonary edema, pleural etheir detection in humans have been validated in several
fusion, dyspnea, lethargy, tachypnea, and tachycardfdur-  other specie¥162°-22|n veterinary medicine, reports eval-
thermore, cats with HCM frequently suffer from systemic uating cardiac troponins relevant to clinical medicine are
arterial thromboembolism, which is difficult to prevent, diffi- limited to a few studie&*3° Measurement of circulating
cult to treat, and associated with a poor survival fate. cTnl concentration ([cTnl]) is a more sensitive means of
In human medicine, the need for more sensitive and noneetecting myocardial cell injury than measurement of either
invasive methods to identify early myocardial injury has plasma [cTnT] or serum creatine kinase isoenzyme MB
led to increased interest in the use of circulating biochem{CK-MB) concentration in dogs and cats after blunt chest
ical cardiac markers. Two such markers, cardiac troponirtraumaz*?4 Clinical research on circulating cardiac tropo-
T (cTnT) and cTnl, have come to the forefront for detecting nins in humans has been performed primarily in an attempt
to detect myocardial infarction, but evaluation of plasma
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and without heart failure, and to compare these values with Table 1. Characteristics of the cats studied.
a plasma reference range for [cTnl] in healthy cats.

Normal (n= 33) HCM (n = 20)

Materials and Methods Gendet
. . Neutered female 8 3
Patient Population Intact female 2 0
Thirty-three clinically normal cats judged to be free of heart disease Neutered male 21 17
based on complete physical examination were used as the control pop- Intact male 2 0
ulation. Echocardiograms were performed in approximately 16% Onge (years) 5.0 (10/0.4) 5.5 (19/1)
the cats and were normal. Normal cats used in the study were owneflody weight (kg) NR 53+ 1.7
by veterinarians and veterinary students at the Veterinary Hospital ofysd (mm) NR 6.9+ 1.7
the University of Pennsylvania, Philadelphia (VHUP). All animals | ypwd (mm) NR 72+ 1.9
were followed for at least 6 months after collection of blood for the | 5/a0 NR 1.8+ 042
study. If a cat was determined to be abnormal during follow-up, it was
removed from the normal group. The [cTnl] of 21 of these cats hasBreed
been reported previoust§.The addition of 12 more normal cats did ~ DSH 28 13
not change the reference interval for [cTnl] (mediar).03 ng/mL; DLH 5 1
range,<0.03-0.16 ng/mL). Persian 0 1
Cats with HCM were obtained from the cardiology referral clinics ~ Scottish Fold 0 1
of the VHUP (n= 12) and the University of California-Davis Veter- ~ Maine Coon 0 1
inary Medical Teaching Hospital (VMTH) (& 8). Cats consecutively Himalayan 0 1
diagnosed with moderate to severe HCM at the participating institu- Burmese 0 1
tions were included in the study. The diagnosis of HCM was made by Persian/DSH 0 1

identifying an end-diastolic measurement of the interventricular sep-
tum or left ventricular posterior free wall thickness using 2-dimen-
sional or M-mode echocardiography ef6 mm in the absence of - S - } S

) ; : grapny ) ; - terior wall in diastole; La/Ao, ratio of left atrium to aorta in diastole;
systemic or cardiac diseases commonly associated with left ventrlcula]BSH domestic shorthair: DLH. domestic longhair
myocardial hypertrophy (eg, systemic arterial hypertension, uremia, aN;) significant differen’ce beiween gmmg 2§

hyperthyroidism, aortic stenosi&)®-* Cats with systemic arterial > No significant difference between grous= .24. Value is median

blood pressure 0of~180 mm Hg, blood urea nitrogen 0f34 mg/dL, - L .
serum creatinine concentration &2.3 mg/dL, or serum T4 concen- (maximum/minimum). Only 31 cats from the normal group were in-
. ' cluded in the age comparison.

tration of >5.2 ng/dL were excluded from the study. Specific attempts
- ] ¢Values are meart SD.
to diagnose acromegaly by means of growth hormone analysis and _ . "~ )
. P . d Significant difference between grougs,= .04.
computed tomography and to diagnose infiltrative disease by means
of histopathology were not routinely conducted. The presence of con-

gestive heart failure was determined with thoracic radiography (ie.parisons. Data that were not normally distributed are reported as the

HCM, hypertrophic cardiomyopathy; NR, not routinely performed;
IVSd, interventricular septum in diastole; LVPWd, left ventricular pos-

evidence of pulmonary edema or pleural effusion). median, with maximum and minimum values. Characteristics of the
) ] group of cats with HCM, including body weight, La/Ao, IVSd, and
Plasma Collection and cTnl Analysis LVPWd, are reported as mean SD. A P value of<.05 was consid-

After obtaining owner consent, 1-3 mL of whole blood was col- ereBd S|gn|f|c;nt.t in data for th | cat ; I
lected by venipuncture and promptly placed into a vacutainer tube ecause the troponin data for theé normal cats was not normafly

containing lithium heparin.Plasma samples where obtained by anti- distributed, it was transformed using a natural log transformation to

coagulant tube centrifugation and supernatant extraction. All samplegsmb“fh ? c;toff C??Ce?tt':t'ctm atf2 SDde:jbc;ve tP:e mean [cTnI(]j fo'l;h
were analyzed within 2 hours of collection or were stored-80°C hormay cats. vormaity of the transformed data set was assessed wi

for subsequent assay. Samples were assayed with a 2-site sandwigP\e Shapiro-Wilk test for normality. The mean and SD of the_ qu—
ansformed data were calculated, and the upper and lower limits for

- ) T T
assay based on solid phase radial partition immunoassay technoloq}/] ) ) -
by means of the Strat8<CS stat fluorometric analyzeilhe analytical € refer_e nce intervals were determined by the mea@ SD. The
antilogarithm of these points was calculated.

sensitivity of this machine is 0.03 ng/ntL Plasma samples from the . . S .
y 9 P Sensitivity was determined by dividing the number of cats with

VMTH were assayed consecutively in a single-blind fashion. HCM with [cTni] = 0.157 ng/mL by the total number of cats with
- . HCM. Specificity was determined by dividing the number of normal
Statistical Analysis cats with a [cTnl]< 0.157 ng/mL by the total number of normal cats.

The data from the normal cats and the cats with HCM were analyzed Cats with HCM were grouped into categories as follows: no clinical

according to signalment (gender and reproductive status, age, angigns (n= 9), history of congestive heart failure (a 3), and current

breed), disease status, and [cTnl]. The gender and reproductive statgongestive heart failure (& 6). The 2 cats with thromboembolic

of each group were compared by means of the Pearson chi-square telisease were excluded from HCM subgroup analysis. The Kruskal-

and breed comparison was performed with Fisher's exact test. [cTnI}Vallis test performed on these groups indicated that they were signif-

and age in the control group and [cTnl] in the cats with HCM were icantly different from one another. Therefore, the Wilcoxon rank-sum

not normally distributed and were compared by means of the Wilcoxontest was performed to determine significant differences in [cTnl]

rank-sum test. Linear regression analysis was performed on the cagmnoung groups.

with HCM to determine whether the ratio of left atrial diameter to

aortic diameter (La/Ao), diastolic interventricular septal thickness Results

(IVSd), or diastolic left ventricular posterior wall thickness (LVPWd) . o

measurements were correlated with [cTnl]. The cat in the HCM that Patient characteristics for the 33 normal cats and 20 cats

had the highest [cTnl] was determined to be a statistical outlier andwith HCM are listed in Table 1. There was no significant

was removed from linear regression analysis for each of these comdifference between the normal cats and those with HCM
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Troponin Concentration For Case and Controls
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Fig 1. Box-and-whisker plots of cardiac troponin | (cTnl) concentration (ng/mL) in normal cats @8) and cats with hypertrophic cardio-

myopathy (n= 19). The cat with the highest cTnl concentration (10.93 ng/mL) is not shown on the graph. The horizontal line in each box
represents the median value. The boxes themselves represent the 25th to 75th percentiles (ie, the middle 50% of the data). The whiskers represent
the 10th to 90th percentiles. The difference between groups was signifitantQ001).

with regard to gender and age, but they did differ signifi- presented with systemic thromboembolic disease, 1 of
cantly by breed (Table 1). The normal group consisted ofwhich also had congestive heart failure. Nineteen of the 20
28 domestic shorthair and 5 domestic longhair cats, whereHCM cats had abnormal cardiac auscultation findings. Sev-
as the HCM group consisted of 13 domestic shorthair catenteen and 4 of these 19 cats had systolic heart murmurs
and 1 each of 7 other breeds. Twelve of the 20 cats withand gallop sounds, respectively. Two of the 4 cats with
HCM had no clinical signs referable to HCM at the time gallop sounds had concurrent systolic heart murmurs. All
of [cTnl] determination. Three of these cats had experi-cats with gallop sounds had congestive heart failure.
enced congestive heart failure in the past (all had pleural Median [cTnl] in the control group was:0.03 ng/mL
effusion) and were on cardiac medications (atenolok n  (ie, below the level of detection), with maximal and mini-
2; aspirin, n= 1; enalapril, n= 1, diltiazem, n= 1; fu-  mal values of 0.16 ng/mL anek0.03ng/mL, respectively.
rosemide, n= 3) at the time of [cTnl] determination. The All cats with HCM had detectable [cTnl]. Median [cTnl]
remaining 8 cats had clinical signs referable to their cardiagn cats with HCM was 0.66 ng/mL, with maximal and min-
disease. Six presented in congestive heart failure, and #nal values of 10.93 ng/mL and 0.05 ng/mL, respectively.
[cTnl] was significantly higher in the group of cats with
HCM than in control catsR < .0001; Fig 1). There was a
weak linear correlation between [cTnl] and LVPWd thick-
ness P = .0092,r2 = .3539; Fig 2). There was no rela-
tionship between IVSd and La/Ao and [cTnl] in the cats
with HCM (P = .8467 and .0652, respectively). Cats with
congestive heart failure at the time of [cTnl] measurement
had significantly higher [cTnl] than did cats with no clinical
signs P = .0095) and cats with a history of congestive
heart failure P = .0201) (Fig 3). [cTnl] in cats with his-
torical congestive heart was not significantly different from
that in cats with no clinical sign?(= .0518) (Fig 3).
Two of the 20 cats with HCM had thromboembolic dis-
4 ) L 7 742 ease. These cats had the highest [cTnl] of any of the cats
Lpwd studied (10.93 ng/mL and 2.98 ng/mL). Because of the low
numbers of affected cats, such high [cTnl] might skew in-
(cTnl) concentration (ng/mL) varies as a function of left ventricular terpretation of HCM subgroup anquSIS’ an.d Consequen.“y
posterior wall (LVPW) thickness (cm) in diastole in the cats with hy- these_ cats were eXCIUded_from this analysis. The cat with
pertrophic cardiomyopathy (s 19; r2 = .3539, P = .0092). The  the highest [cTnl] had a right femoral artery thromboem-
highest cTnl concentration (10.93 ng/mL) has been removed from thd0lus, pulmonary edema, IVSd thickness of 6.0 mm,
analysis. LVPWd thickness of 10.1 mm, and LA/Ao ratio of 2.7.

o troponin ——=~— Fitted values

Tropenin Concentration

Fig 2. Linear regression analysis showing that cardiac troponin |
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CTNI concentrations for each disease category

& CTNI Concentrafion nificantly higher in cats with HCM than in control cats.

37 Histopathology was not performed in the affected cats, and
therefore a correlation of high [cTnl] with myocardial dam-
age cannot be definitively made. However, a high [cTnl]

—r has been associated with myocardial damage in other spe-

7 o cies. There have been no reports of [cTnl] in humans with
HCM, but our findings are consistent with those of previous
investigations in humans in which myocardial damage was
' secondary to nonischemic myocardial disease, including in

humans with idiopathic dilated cardiomyopathy*
N

GTNI concentration ng/ml

We did not attempt to determine left ventricular mass
I noninvasively (echocardiographically) because many cats
0 have asymmetric HCM, and such methods are inaccurate
Gorpltely Asymplorli Aclve CHF Historcal CHF when the concentric hypertrophy is not uniform. [cTnl] was
Fig 3. Box-and-whisker plots of cardiac troponin | (cTnl) concen- correlated weakly with the thickness of the LVPWd. This
tration (ng/mL) in cats with HCM. The disease categories are no hisfinding suggests a possible association between the extent
tory of clinical signs (n= 9), active congestive heart failure ¢16),  of hypertrophy, or disease severity, and ongoing myocardial
and historical _con_gestive heart failure én_3). The two cats With_ damage. However, this association was not strong, and de-
E?_E)Ognsbﬁ?tz)ogg nd;:;aljear‘é"?]%t ?ﬁgu;h; ihn'%:zsét;}';:i'ce‘flocr‘:;:t;ﬁggz?initive conclusions regarding its relevance cannot presently
: : be made. Subgroup analysis of the cats with HCM indicated

The horizontal line in each box represents the median value. The boxe% t [cTnl lated with th f ti
themselves represent the 25th to 75th percentiles (ie, the middle 500}0 at [cTnl] was correlated wi € presence or congestive

of the data). The whiskers represent the 10th to 90th percentiles. Thgea"t failure when_compa_red with both asy_mptomatic HCM
circle represents 1 cat. cats and those with a history of congestive heart failure.
Although no attempts have been made to specifically define

This cat was being treated with aspirin, enalapril, and aten2 relationship between [cTnl] and the presence or absence
9 pirin, pri, of congestive heart failure in humans, [cTnl] has been

olol. Postmortem examination did not reveal any myocar-g,, o n to decrease after resolution of heart faifére.

dial infarction, but myocardial and intimal fibrosis were : :
present. The other cat had a right brachial artery throm- In the present study, the [cTnl] in cats with HCM was

. ) markedly higher than that in healthy cats whether or not
Eger;nrgo:?:/’ AX?:tighgk;%SZg; ?]gqghl‘\ef;?yggzla?rl:?:ﬁjrgfcongestive heart failure was present. A study in humans
This ca{t was not on me.di'cation at thegtime of evaluation ‘using a similar second-generation cTnl assay determined
* that [cTnl] was abnormally high in patients with severe

[cTnI]_ in the healthy cats in this StUd.y was used as thecongestive heart failure compared with healthy individu-
comparison reference interval. In studies in humans with

coronary arterv disease. the er limit of the normal ref_als.31 Although there is still some debate, current data in-
Y yd ’ upper fimi dicate that troponin release represents irreversible cardio-
erence interval has been regarded as 2 SD above the me

: 7 ocyte injury** There are several possible pathophysio-
of the control population (which encompasses 97.5% of tthogic )r/nech]ani):ms for the increase IiJn [cTni] F:n ca?s )\//vith
population)** Using our data and following this standard,

; HCM in this study, but no specific attempts were made to
a [cTni] of 2(.)'157 ng/ml. would be con3|dered abnormgl identify such causes. Microvessel or intramural coronary
in an otherwise healthy cat. Only 3 cats diagnosed with

artery disease occurs in cats with HCMntramural cor-
EaCdMah?'anall [ng:g g;on'llsrzl_ngérgrll‘s'fﬁlgn?lne tﬂgrgﬂsﬁﬁ\t_ onary arterial disease could contribute to regions of micro-
ity and[ spel:ific?ry.of [CT%I] fdr mode?ate toy,severe HCM scopic myocardial ischemia sufficient to cause cell necrosis
was 85 and 97%, respectively. by rendering myocardial oxygen delivery inadequate to

One cat in the study initially was included in the control meet tissue demandsThe histologic association between

. o .myocardial fibrosis in cats with HCM and intramural vessel
group because of a normal physical examination and clin-

ical history. Initial [cTnl] at this time was 0.36 ng/mL. changes supports this explanatfrihe presence of myo-

Evaluation 4 months later disclosed a systolic heart mur_cardial hypertrophy in the absence of adequate increases in
. . Y myocardial capillary density also could contribute to ische-
mur. Thoracic radiographs revealed a mildly enlarged car-

diac silhouette without evidence of congestive heart failuremia (ie, !imited coronary reservé) Furthermore, as .in hu-

Echocardiographic examination revealed systolic anteriopmnS with HCM, abnom_]al coronary flow dynamlc_s, de-

motion of the septal mitral valve leaflet, IVSd and LVPWd creasgd coronary vasodilatory reserve, and systol_|c com-

thicknesses of 7.5 and 6.8 mm respectively The La/Ao wa ressmn_of _the septal perforator_ar_terles com_JId contribute to
~ ) L ’ : yocardial ischemia and necrosis in cats with H&MIn

1.5. [cTnl] at the time of echocardiography and radlographyFtr

was 0.42 na/mL. Consequently. in this one cat measureme umans, myocardial infarction due to coronary artery ath-
: gimL. q Y, - ) "Yrosclerosis (macrovessel disease) and secondary myocyte
of [cTnl] detected an abnormality before clinical evidence

of HCM was present necrosis are the most common causes of increas_ed [cTnl].
) Although such disease is common in humans, its occur-

rence in domestic cats is rare. Consequently, it is highly
unlikely that large coronary artery atherosclerosis or throm-
In the present study, we compared [cTnl] in normal catsbosis was present in the cats in this study. Although post-
and in cats with moderate to severe HCM. [cTnl] was sig-mortem examination results for most of the cats were not

Discussion
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available, those for the cat with HCM that had the highest Interpretation of the [cTnl] from study to study is con-
[cTnl] (20.93 ng/mL) showed no evidence of macroscopicfounded by the variety of different assay techniques. Assays
myocardial infarction. differ in the antibody configuration used for different epi-

If high [cTnl] occurs after an isolated event, plasma half-topes. There are also nonuniform assay standardiza-
life is an important criterion in establishing a cutoff con- tions#+585 Consequently, normal reference intervals and
centration. In patients with acute myocardial infarction, established cutoff concentrations differ among assays. In
cTnl is released as the cardiomyocytes undergo ischemithis study, all assays were conducted using a Stfa@lS
damage. Generally, [cTnl] is above cutoff concentrationscTnl analyzer, which is a second-generation cTnl assay.
for 5-7 days after myocardial infarctiéh.The cats with The determination of [cTnl] of cats using different tech-
HCM likely experience chronically high [cTnl] from on- niques likely would require a separate referencing system.
going damage rather than a single acute insult. The major difference among the first-, second-, and third-

The clinical course of congestive heart failure in humansgeneration troponin assays is improved sensitivity and spec-
usually involves activation of the renin-angiotensin-aldoste-ficity.
rone axis, the sympathetic nervous system, and the cytokine Lack of echocardiography results for all of the healthy
cascadeérs? Such chronically activated pathways are cats at the time of sample collection limits the conclusions
thought to contribute to the long-term progression of myo-that can be drawn from this study. Although the apparent
cardial disease and its sequelae. These processes could céeck of abnormalities upon reexamination and auscultation
tribute to chronically high [cTnl]. Reports in the veterinary months later does not rule out the presence of HCM or
literature on activation of the renin-angiotensin-aldosteronether cardiomyopathy, it is unlikely that any of these
axis and the sympathetic nervous system in naturally ochealthy cats had moderate to severe HCM. Nonetheless,
curring heart disease are limited, but an increase in activitydefinitive conclusions regarding the normal range for [cTnl]
is generally reportegt-5¢ Others have not demonstrated ac- in domestic cats and the sensitivity of [cTnl] in detecting
tivation of these pathophysiological processe€hronic  HCM in cats remain illusive because of the screening pro-
activation of these pathways might contribute to myocardialtocol used for the healthy cats and the small sample sizes.
damage in cats with HCM, although this possibility has notFurthermore, the group of cats with HCM in this study
been investigated. represents a predetermined sample of cats. That is, deter-

The 2 highest [cTnl] values were from cats with systemicmination of [cTnl] was only pursued in cats that had mod-
arterial thromboembolic disease (10.93 and 2.98 ng/mL)erate to severe HCM diagnosed at a referral center. These
There are at least 2 potential explanations for this findingcats may represent a more severely diseased sample of the
First, it is assumed that skeletal troponin proteins are retotal population of cats with HCM. Therefore, [cTnl] values
leased into systemic circulation as a result of ischemic damebtained in this study may not be representative of all cats
age to skeletal muscle secondary to embolization. Myofi-with HCM, especially those with mild disease. However, a
brillar proteins found in human skeletal muscle do not in-large percentage of the cats with HCM in this study had
terfere with the cTnl analysis method used in this studynever exhibited clinical signs (& 9, 45%) at the time of
even at an extremely high concentration (skeletal troponirfcTnl] determination.

T, 1,000 ng/mL; skeletal troponin I, 280 ng/mt)Per- No hospitalized cats without cardiac disease and no cats
centages of cross-reactivity, ([cTnl]/concentration of cross-with other forms of cardiac disease were included in the
reactant)X 100, for troponin T (skeletal) and troponin | study. The effects of such illnesses could result in high
(skeletal) are 4% and 4%, respectivélyAlthough the [cTnl] and could reduce the predictive value of a positive
monoclonal antibody used to detect cTnl may have crosstest result. Disease processes such as moderate to severe
reacted with the skeletal form of feline troponin I, no at- pulmonary embolism and sepsis can result in high concen-
tempt was made to quantify such cross-reactions. Furtherations of cTnT and cTnl, respectively, in huma&hg.
study is justified based on our findings. cTnl has a uniqueHowever, in 1 study the difference between healthy people
31-amino acid sequence on the N-terminus of the proteinand those hospitalized without evidence of cardiac diseases
which is specific to the human cardiac fomThe remain-  was minimal, even when using sensitive second-generation
ing amino acid sequence of cTnl is nearly 40% dissimilarcTnl assays$! [cTnl] is abnormally high in a variety of
from the human skeletal muscle isoforfidt Therefore, cardiovascular disease states and may not be specific for
cTnl determination is considered to be highly specific for HCM but rather may arise from myocardial damage of any
detecting myocardial damage in humah&Unfortunately, cause. Whereas the utility of [cTnl] as a screening tool
the amino acid sequence of feline cTnl has not been pubrequires further investigation, the results of this preliminary
lished. The second possible explanation for the marked ininvestigation indicate that [cTnl] is increased in most cats
crease in the [cTnl] in these 2 cats is the possibility ofwith moderate to severe HCM examined at the participating
concurrent myocardial infarction due to thromboembolicveterinary hospitals. Furthermore, because cats with con-
disease of the myocardium. Although most cats with throm-gestive heart failure due to HCM had significantly higher
boembolic disease secondary to cardiomyopathy form onlycTnl] than did those with a history of congestive heart
1 large thrombus in the left atrium, both of these cats mayfailure, [cTnl] might be useful for assessing therapy.

have formed additional smaller thrombi that embolized to In only 1 other published study was [cTnl] evaluated to
the coronary vasculature. However, a postmortem examidetermine the presence of myocardial damage in2¢éis.
nation was performed on only 1 of the cats with throm-that study, cats with blunt thoracic trauma were assessed.
boembolic disease, and gross evidence of coronary arterfdot only was [cTnl] high, but it also was a more sensitive
occlusion was not found. means of detecting myocardial injury than were cTnT or
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CK-MB. Although there was no “gold standard” (histo- 10. Adams JE, Bodor GS, Davila-Roman, et al. Cardiac troponin I

pathologic evaluation), those findings agree with findingsA marker with high specificity for cardiac injury. Circulation 1993;

in humans and dogs that indicate cTnl is more sensitive foP8:101-106. _ _ _

detecting myocardial damagjete.22 . 11. Qhapelle JP. Ca.rdlac troponin I and troponin T: RecenT plfiyers
The results of a second-generation assay indicated highéz'? the field of myocardial markers. Clin Chem Lab Med 1999;37:11—

[cTnl] in cats with moderate to severe HCM than in healthy o o -

. . 12. Lipshultz SE, Rifai N, Sallan SE, et al. Predictive value of car-
cats. In the_ sample of cats with HCM studied, almost a"diac troponin T in pediatric patients at risk for myocardial injury.
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