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Predictors of High-
Sensitivity Cardiac 
Troponin T Elevation
in Patients with Acute Paroxysmal Supraventricular 
Tachycardia and Ischemic Heart Disease

We studied the predictors and patterns of high-sensitivity cardiac troponin T (hs-cTnT) ele-
vation in patients with paroxysmal supraventricular tachycardia (PSVT) in the presence and 
absence of ischemic heart disease.

During calendar year 2013, we enrolled 70 of 72 consecutive adult patients with PSVT 
who presented at our center within 4 hours after the onset of tachycardia. On the basis 
of increased hs-cTnT at either of 2 initial measurements, we divided patients into groups 
(hs-cTnT–positive and hs-cTnT–negative), to study the predictors of enzyme elevation. We 
then divided the hs-cTnT–positive patients into 2 groups—those with and those without 
ischemic heart disease—and compared hs-cTnT changes.

We observed hs-cTnT elevation in 52 of the 70 patients (74.3%). The hs-cTnT–positive 
patients were significantly older (P=0.008) and had a significantly higher duration of tachy-
cardia (P=0.01). Older age, the presence of chest pain, lower diastolic blood pressure, and 
longer duration of tachycardia increased the odds of enzyme elevation. Among patients 
with elevated hs-cTnT levels, the baseline and maximal hs-cTnT levels were significantly 
higher in ischemic patients (P=0.01 and P=0.003, respectively). The increase in hs-cTnT 
seemed to be higher and longer in ischemic patients, although this was not statistically 
significant (P=0.908). Finally, hs-cTnT did not decrease to baseline levels within 48 hours 
in either group.

We found that hs-cTnT levels increased in all our patients with PSVT, more so in those 
with ischemic heart disease. (Tex Heart Inst J 2017;44(5):306-11)

C ardiac troponin T (cTnT) is a highly sensitive and specific biomarker for the 
diagnosis of acute myocardial infarction (AMI).1 However, elevated cTnT is 
also seen in other cardiac and noncardiac conditions.2-5 It has therefore been 

proposed that the diagnosis of AMI should be made depending on changes in cTnT 
level in an appropriate clinical situation, to distinguish ischemic from nonischemic 
causes of cTnT elevation.6 In addition, recently available high-sensitivity troponin 
assays can reliably detect much lower concentrations of troponin than older assays 
could. However, minor changes or elevations in cTnT levels without other evidence 
for AMI can be confusing.
 Paroxysmal supraventricular tachycardia (PSVT) has been identified as a probable 
cause of troponin elevation in the absence of severe ischemic heart disease (IHD).7,8 
This can mislead clinicians in the management of PSVT. Therefore, defining the 
kinetic effects of troponin elevation, especially high-sensitivity troponin, as well as the 
predictors of elevation, is important for straightforward clinical diagnosis of a possible 
underlying ischemic condition.
 In this study, we had 2 goals: to identify predictors of high-sensitivity cardiac tro-
ponin T (hs-cTnT) elevation; and to determine the pattern of changes in hs-cTnT 
levels in PSVT patients who had elevated hs-cTnT levels (with or without IHD) upon 
presentation at the emergency department of our tertiary-care cardiovascular center.

Patients and Methods

During calendar year 2013, we prospectively enrolled consecutive patients (age, >30 
yr) who were admitted to the emergency department of Tehran Heart Center within 
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4 hours after the onset of a regular narrow-complex 
tachycardia, with symptoms of chest pain or dyspnea.
 We recorded demographic characteristics, medical 
histories, blood pressures, and electrocardiographic 
variables for all participants. We excluded patients with 
a clear history or current evidence of congestive heart 
failure, chronic kidney disease, sepsis, pulmonary em-
bolism, myocardial contusion, atrial fibrillation, severe 
valvular heart disease, electrophysiologic procedures 
within the previous 7 days, wide-complex tachycardia, 
and emergency presentation after 4 hours from the 
onset of tachycardia. Patients who had elevated levels 
of hs-cTnT in either the first or second sample (at pres-
entation or 8 hr later) were compared with patients 
who did not have elevated levels of hs-cTnT, to evaluate 
predictors of hs-cTnT elevation. The patients were stabi-
lized and cardioversion was performed, with sequential 
use of carotid sinus massage, intravenous adenosine, and 
verapamil. We then screened for the presence of IHD in 
the patients who had hs-cTnT elevation, and we com-
pared changes in hs-cTnT levels between the patients 
with and without IHD.
 Transthoracic echocardiography was performed after 
PSVT cardioversion. Patients with a left ventricular 
ejection fraction <0.35 or with severe valvular disease 
were excluded from the study.
 All participants gave written informed consent. The 
study protocol conformed to the ethical guidelines of 
the Declaration of Helsinki, and it was approved by 
the Research Board of Tehran Heart Center and the 
Committee of Medical Ethics at Tehran University of 
Medical Sciences.

Cardiac Biomarker Testing
A sample of venous blood for hs-cTnT testing was taken 
from the antecubital vein at the time of presentation. 
The blood was immediately processed and kept frozen 
at –80 °C until it was assayed with use of a pre-commer-
cial hs-cTnT assay on an Elecsys® 2010 platform (Roche 
Diagnostics; Penzberg, Germany). The high-sensitivity 
assay is reported in units of ng/L and reportedly has a 
coefficient of variation of 8% at 10 ng/L.9 Our patients 
were then categorized into 2 groups: hs-cTnT–positive 
(serum hs-cTnT level, ≥14 ng/L) and hs-cTnT–negative 
(serum hs-cTnT level, <14 ng/L).
 Biomarkers were rechecked at 8-hour intervals dur-
ing the first 24 hours, at 12-hour intervals during the 
second 24 hours, and, f inally, 72 hours after admis-
sion, unless the hs-cTnT level decreased to 50% of the 
maximal level. If the first 2 measurements were within 
normal ranges for hs-cTnT, the patients were excluded 
from further sampling. The laboratory staff who per-
formed the measurements were unaware of the study 
protocol. To reveal the pattern of enzyme elevation, we 
selected patients who had at least 3 consecutive mea-
surements.

Evaluation of Ischemic Heart Disease
The presence of IHD was evaluated by means of di-
agnostic coronary angiography (CA), 256-slice cardiac 
computed tomographic angiography (CTA), or myo-
cardial perfusion single-photon-emission computed 
tomography (SPECT) after biomarker sampling, at 
the physician’s discretion on the basis of the clinical 
findings and each patient’s consent. The indication for 
CA was clinical suspicion arising from the signs, symp-
toms, and electrocardiographic findings. Patients were 
considered to have IHD if they had reversible or fixed 
defects on myocardial perfusion scans or had coronary 
artery stenosis >70% on CA or CTA. The changes in 
enzyme levels were compared in the IHD-positive and 
the IHD-negative patients.

Statistical Analysis
Continuous variables are described as mean ± SD or 
median and interquartile range, and categorical vari-
ables are described as number and percentage. Continu-
ous variables were compared between patients with and 
without hs-cTnT elevation, and also between the sub-
groups with and without IHD, with use of the Student 
t or Mann-Whitney U test. Categorical variables were 
compared between the mentioned groups by using the 
χ2 or Fisher exact test. Variables with P values <0.2 in 
the univariate analyses of enzyme elevation were entered 
into the multivariate model. The backward logistic re-
gression model with entry and removal probability of 
0.1 was used to determine the predictors of hs-cTnT 
elevation. The associations of independent predictors 
of hs-cTnT elevation in the model were expressed as 
odds ratios with 95% confidence intervals. Model dis-
crimination was measured by using the area under the 
receiver operating characteristic curve, and model cali-
bration was estimated by using the Hosmer-Lemeshow 
goodness-of-fit statistic (P=0.84). P values <0.05 were 
considered statistically significant. All statistical analy-
ses were performed with use of PASW Statistics 18.0 
(SPSS Inc., an IBM company; Chicago, Ill).

Results

Of the 72 PSVT patients referred to our center within 
the study period, 70 met the inclusion criteria (Table I). 
In the initial 2 measurements, 52 patients (74.3%) were 
hs-cTnT–positive. Levels of hs-cTnT were elevated at the 
first measurement in 42 of those 52 patients (80.8%), 
and at the second measurement in 10 patients (19.2%). 
The hs-cTnT–positive patients were significantly older 
(P=0.008), had chest pain as a statistically significant 
presenting symptom (P <0.001), and had higher rates of 
dyspnea and dyslipidemia (both P=0.05). The duration 
of tachycardia was significantly longer in the hs-cTnT–
positive patients (P=0.01).
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 Older age, the presence of chest pain, lower diastolic 
blood pressure, and longer duration of tachycardia were 
the multivariate predictors of hs-cTnT elevation, and 
chest pain was the dominant predictor (Table II).
 Six of the 52 patients with hs-cTnT elevation left 
the study and underwent no serial sampling. The re-
maining 46 patients were screened for IHD (Table 
III). Underlying IHD was ruled out in 23 patients by 
means of SPECT, in 8 by CA, and in 5 by CTA. Ten 
patients (21.7%) had underlying IHD as confirmed 
by CA results. The IHD-positive patients were older 
than the IHD-negative patients (P=0.05). In addition, 
more IHD patients were male (P=0.03) and hyperten-
sive (P=0.03). The baseline and maximal levels of hs-
cTnT were significantly higher in IHD-positive patients 
(P=0.01 and P=0.003, respectively) (Table III).
 In the next step, we compared changes in hs-cTnT 
between patients with and without underlying IHD. 
In both the positive and negative groups, hs-cTnT levels 
began to rise within 16 hours after the onset of PSVT. 
This rise seemed to be more prominent in patients with 
IHD, although the difference was not statistically sig-
nificant (P=0.908). The mean level of hs-cTnT began 
decreasing approximately 20 hours after the onset of 

tachycardia in the IHD-negative group but contin-
ued to increase in the IHD-positive group and peaked 
within 36 hours from the onset of tachycardia; however, 
hs-cTnT did not decrease to the levels at presentation 
within 48 hours in either group (Fig. 1). There was also 
no difference between the groups in changes in hs-cTnT 
over time (P=0.742).

TABLE I. Presenting Characteristics of 70 Patients According to hs-cTnT Level

  hs-cTnT–Negative hs-cTnT–Positive  
          Variable (<14 ng/L) (n=18) (≥14 ng/L) (n=52) P Value

Age (yr) 49.11 ± 10.91 58.92 ± 13.61 0.008

Male 8 (44.4) 20 (38.5) 0.65

Palpitations 18 (100) 49 (94.2) 0.56

Chest pain 3 (16.7) 34 (65.4) <0.001

Dyspnea 0  10 (19.2) 0.05

History of PSVT 7 (38.9) 19 (36.5) 0.85

Diabetes mellitus 1 (5.6) 11 (21.2) 0.16

Dyslipidemia 1 (5.6) 16 (30.8) 0.05

Hypertension 4 (22.2) 21 (40.4) 0.25

Family history of IHD 0  4 (7.7) 0.56

Smoking 2 (11.1) 4 (7.7) 0.64

Heart rate (beats/min) 166.11 ± 17.74 171.53 ± 24.72 0.39

Systolic BP (mmHg) 117.66 ± 15.52 119.12 ± 23.73 0.84

Diastolic BP (mmHg) 73.97 ± 16.15 90.33 ± 25.7 0.09

Serum creatinine (mg/dL) 0.85 ± 0.12 1.03 ± 0.47 0.06

Duration of tachycardia (hr) 2.25 (1–4) 4 (2–9.62) 0.01
 
BP = blood pressure; hs-cTnT = high-sensitivity cardiac troponin T; IHD = ischemic heart disease; PSVT = paroxysmal supraventricular 
tachycardia 
 

Data are presented as mean ± SD, number and percentage, or median and interquartile range. 
 

P <0.05 was considered statistically significant.

TABLE II. Multivariate Predictors of Elevated 
High-Sensitivity Cardiac Troponin T Levels

 Odds Ratio  
     Variable (95% CI) P Value

Age 1.1 (1–1.22) 0.03

Chest pain 9.34 (1.03–84.62) 0.04

Diastolic blood pressure 0.89 (0.8–1) 0.05

Duration of tachycardia 1.46 (0.99–2.16) 0.05
 
CI = confidence interval 
 

Area under the curve=95.1% (confidence interval, 0.89–1;  
P <0.001); and Hosmer-Lemeshow goodness-of-fit statistic, 
P=0.84.  
 

P <0.05 was considered statistically significant.
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Discussion

In this study, the prevalence of hs-cTnT elevation in 
PSVT patients was 74.3%, and 21.7% of these patients 
had underlying IHD. Levels of hs-cTnT rose within 16 
hours of tachycardia, reaching maximal levels within 
20 hours in IHD-negative patients compared with 36 
hours in IHD-positive patients. In addition, hs-cTnT 
levels were signif icantly higher in IHD-positive pa-
tients, and those levels remained higher after 48 hours.
 The newer, more sensitive cardiac biomarker assays 
have made it possible to recognize small degrees of myo-
cardial injury. It has, however, been emphasized that 
cTnT elevation does not necessarily indicate myocardial 
necrosis and can be related only to myocardial damage, 
which can be caused by ischemic or nonischemic condi-
tions.10 During emergency evaluations, elevated levels of 
cTnT should be interpreted as a sign of AMI with great 
caution; serial measurements of the biomarkers can ef-
fectively help in reaching proper decisions.11 Neverthe-
less, understanding the pattern of changes in hs-cTnT 
is crucial for differentiating between enzyme elevation 

Fig. 1  Graph compares hs-cTnT (high-sensitivity cardiac troponin 
T) levels (mean) and 95% confidence intervals in patients with 
and without ischemic heart disease (IHD). The mean level of 
hs-cTnT began decreasing approximately 20 hours after the 
onset of tachycardia in the IHD-negative group, but it continued 
to increase in the IHD-positive group, peaking within 36 hours of 
the onset of tachycardia.

TABLE III. Comparison of Patients with and without Underlying Ischemic Heart Disease

          Variable IHD-Negative (n=36) IHD-Positive (n=10) P Value

Age (yr) 55.94 ± 13.49 64.9 ± 10.26 0.05

Male 11 (30.6) 7 (70) 0.03

Palpitations 34 (94.4) 10 (100) 1

Chest pain 24 (66.7) 7 (70) 0.84

Dyspnea 6 (16.7) 4 (40) 0.18

History of PSVT 16 (44.4) 2 (20) 0.27

Diabetes mellitus 7 (19.4) 3 (30) 0.66

Dyslipidemia 10 (27.8) 3 (30) 1

Hypertension 11 (30.6) 7 (70) 0.03

Family history of IHD 2 (5.6) 1 (10) 0.53

Smoking 2 (5.6) 2 (20) 0.2

Heart rate (beats/min) 174.51 ± 27.76 166.8 ± 14.74 0.26

Systolic BP (mmHg) 117.92 ± 22 116.11 ± 23.68 0.84

Diastolic BP (mmHg) 75.11 ± 17.05 67.22 ± 12.01 0.14

Serum creatinine (mg/dL) 0.93 ± 0.28 1.05 ± 0.54 0.58

Maximal CK-MB (mg/dL) 3.9 (3.02–7.35) 5.75 (3.5–19.35) 0.11

Baseline hs-cTnT (ng/L) 28.3 (13.27–76.25) 58 (28.72–132.25) 0.01

Maximal hs-cTnT (ng/L) 66.50 (31.75–114) 197.5 (117.5–550.25) 0.003

LVEF 0.55 ± 0.07 0.53 ± 0.05 0.64

Duration of tachycardia (hr) 3 (2–10) 3.5 (3–9) 0.75
 
BP = blood pressure; CK-MB = creatine kinase-MB isoenzyme; hs-cTnT = high-sensitivity cardiac troponin T; IHD = ischemic heart 
disease; LVEF = left ventricular ejection fraction; PSVT = paroxysmal supraventricular tachycardia 
 

Data are presented as mean ± SD, number and percentage, or median and interquartile range.  
 

P <0.05 was considered statistically significant.
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in AMI and that related to ischemic myocardial injury 
from PSVT.
 Although multiple authors of case reports and se-
ries have shown that cardiac enzyme levels rise dur-
ing PSVT,7,12,13 we found only one study14 in which the 
pattern of enzyme elevation was described. Of note, 
elevated concentrations of serum cTnT are observed in 
many but not all patients with PSVT,8 rendering it dif-
f icult to explain the mechanism of cTnT elevation. It 
is argued that transient elevations of cTnT can occur 
without cardiomyocyte death, and several mechanisms 
have been proposed to explain this phenomenon.15 
The initial release of cTnT might stem from the early-
appearing myocyte pool and later from the structural 
pool.16 Regarding PSVT, the mechanism for elevation 
is probably the shortening of diastole with subsequent 
subendocardial ischemia.3 The multivariate predictors 
of hs-cTnT elevation in the current study were age, chest 
pain at presentation, low diastolic blood pressure, and 
longer duration of tachycardia. Accordingly, it seems 
that PSVT can increase hs-cTnT levels regardless of the 
presence of IHD, whereas IHD contributes to a higher 
elevation of the hs-cTnT level, for a longer duration. 
Because we excluded other comorbidities, cTnT increase 
could be related only to PSVT in our study.
 We observed that high levels of hs-cTnT decreased 
with the response to treatment. This may show how 
PSVT is related to cardiac enzyme elevation. In the one 
study of the kinetic patterns of troponin elevation after 
PSVT,14 the investigators observed that patients who had 
no underlying cardiac pathologic conditions had cTnT 
elevation and that there was a trend toward a decrease 
in cTnT levels ≥6 hours from presentation, regardless of 
the presence or absence of underlying heart disease.
 Previous comparisons of the pattern of troponin eleva-
tion in PSVT and ST-segment-elevation myocardial 
infarction (STEMI) showed that the level of troponin 
increased during the first day of STEMI and reached 
maximal levels after the first day from onset of STEMI,17 
whereas in patients with PSVT alone, the maximal rise 
of the enzyme occurred within 8 to 16 hours of the onset 
of PSVT.
 Heart rate during PSVT and the presence of impaired 
left ventricular systolic function have been reported 
as predictors of troponin elevation.8,18 In our study, 
heart rate did not correlate with elevation of hs-cTnT, 
although the duration of tachycardia had an associa-
tion. This finding may be explained by these proposed 
mechanisms for troponin elevation during cardiac stress 
and tachycardia: troponin is released via integrin-me-
diated transient membrane leakage19 or through intact 
membranes via the formation of blebs that contain non-
structurally bound troponin.20

 Chief among the strengths of this study are prospec-
tive collection of data and procurement of several se-
quential samples. Moreover, we included patients who 

did not have elevated hs-cTnT at presentation but had 
increased levels in the next sampling.

Study Limitations
The main limitation of this study is its small patient 
cohort. In addition, we could not monitor all patients 
on an inpatient basis for changes in enzyme levels. Some 
patients refused to stay in the hospital after successful 
cardioversion, so fewer measurements were performed 
for them. Finally, the results of this single-center study 
might not easily extend to general populations because 
of demographic factors.

Conclusion

We found that older age, lower diastolic blood pressure, 
longer tachycardia duration, and chest pain were the 
main predictors of cTnT elevation in PSVT patients. 
Among patients with elevated enzyme levels, the maxi-
mal level of elevation was more likely to be higher in 
patients with IHD. Further studies with a larger popu-
lation and a shorter time interval for troponin measure-
ments are necessary to elucidate the exact changes in 
cardiac enzyme elevation in PSVT patients.
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