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Comparison of ECG, laboratory and echocardiographic parameters in
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ABSTRACT

Aim: The pathogenesis of myocarditis, which has high morbidity and mortality in childhood and adolescence, has not been fully
elucidated. The pathogenesis of acute myocarditis is a complex process in which multiple agents play a role. We aimed to compare
ECG, laboratory and echocardiographic parameters of patients during acute exacerbation of myocarditis and clinical remission.

Material and Method: 144 patients (124 males, 20 females) with an acute myocarditis episode were included in the study (28 + 5).
These patients were called for control during the clinical remission period of 3-12 months. The ECG, laboratory and
echocardiographic parameters of the patients were compared during acute exacerbation and clinical remission. QT and Tp-e ECG
parameters were measured. In addition to routine biochemistry and hemogram parameters, troponin |, uric acid, CRP,
sedimentation, TSH and cholesterol levels were measured. Left ventricular ejection fraction was measured as an echocardiographic
parameter.

Results: When compared with the clinical remission Tp-e interval (p: 0.032), QT-max (p=0.014), QT-min (p=0.001), TSH (p<0.001),
Trop (p<0.00), Urea (p=0.028), Alt (p=0.010), Ast (p<0.001), Wbc (p<0.001), Hb (p<0.001), Htc (p<0.001), Rdw (p<0.001), PIt
(p<0.001), MpV (p<0.001), Neu (p=0.003), Lym (p=0.013), Mon (p<0.001), Eo (p=0.003), Pdw (p<0.001), CRP (p=0.001), ESR (p<0.001),
and HDL-C (p=0.002) were significantly changed in patients with acute attack myocarditis.

Conclusion: ECG parameters, inflammation markers, and HDL cholesterol levels were significantly improved in the clinical
remission in addition to the left ventricular ejection fraction during acute exacerbation of the patients. LVEF, ECG parameters,
inflammation markers, TSH and HDL cholesterol levels were thought to be important in terms of clinical course and pathogenesis
of the disease.
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Amag: Cocukluk ve ergenlikte yliksek morbidite ve mortaliteye sahip miyokardit patogenezi tam olarak aydinlatilamamistir. Akut

miyokardit patogenezi, coklu ajanlarin rol oynadigi karmasik bir siirectir. Miyokarditin akut alevlenmesi ve klinik remisyon sirasinda
EKG, laboratuvar ve ekokardiyografik parametreleri karsilastirmayi amacladik.

Materyal ve Yontem: Akut miyokardit atagi olan 144 hasta (124 erkek, 20 kadin) calismaya dahil edildi (28 + 5). Bu hastalar 3-12
aylik klinik remisyon déneminde kontrol altina alindi. Akut alevlenme ve klinik remisyon sirasinda hastalarin EKG, laboratuvar ve
ekokardiyografik parametreleri karsilastirildi. QT ve Tp-e gibi EKG parametreleri 6l¢lildu. Rutin biyokimya ve hemogram
parametrelerine ek olarak troponin |, Urik asit, CRP, sedimantasyon, TSH ve kolesterol diizeyleri 6l¢tldi. Sol ventrikiil ejeksiyon
fraksiyonu ekokardiyografik parametre olarak 6l¢ulda.

Bulgular: Klinik remisyon ile karsilastirildiginda, akut atak miyokarditli hastalarda Tp-e araligi (p: 0,032), QT-max (p = 0,014), QT-
min (p = 0,001), TSH (p <0,001), Trop (p <0,00), Ure (p = 0,028), Alt (p = 0,010), Ast (p <0,001), Whc (p <0,001), Hb (p <0,001), Htc (p
<0,001), Rdw (p <0,001), PIt (p <0,001), Mpv (p <0,001), Neu (p = 0,003), Lym (p = 0,013), Mon (p <0,001), Eo (p = 0,003), Pdw (p
<0,001), CRP (p=0,001), ESR (p<0,001), and HDL-C (p=0,002) 6nemli 6lclide degismistir.

Sonug: EKG parametreleri, inflamasyon belirtecleri ve HDL kolesterol diizeyleri, hastalarin akut alevlenmesi sirasinda sol ventrikl
ejeksiyon fraksiyonuna ek olarak klinik remisyonda 6nemli 6lctde iyilesti. LVEF, EKG parametreleri, inflamasyon belirtecleri, TSH ve
HDL kolesterol duizeylerinin hastaligin klinik seyri ve patogenezi agisindan 6nemli oldugu disinulmektedir.

Anahtar kelimeler: biyokimyasal, EKG, ekokardiyografi, miyokardit, remisyon

INTRODUCTION Our study consisted of 144 clinical acute myocarditis
patients with a mean age of 28 (16-40) who had upper

Myocarditis is an inflammation of the myocardium, which is ] . ) i
respiratory tract infection (etc.) were selected. The socio-

the heart muscle. Acute myocarditis is often caused by viral
diseases, but less commonly it can be caused by non-
infectious etiologies [1]. The incidence of myocarditis varies

economic level of the patients was compatible with the
environment in which it lived and was not lower. These
between 1% and 9% in postmortem examinations [2]. patients had a high Troponin-I level. Coronary angiography
was performed and normal was detected. These patients
Its clinical presentation is very variable and can range from  were called for control during the clinical remission period
thin chest pain or fever to life-threatening congestive heart  (within  3-12  months). ECG, laboratory tests and
failure or even sudden cardiac death. While the classical echocardiography were performed for the patients who
myocarditis patient presents with a preceding viral illness  came to control.
followed by heart failure symptoms, clinical presentations

. L . . The diagnosis of acute myocarditis was based on the
range from mild chest pain with normal systolic function to

. . . . . inclusion of at least one of the following parameters.
cardiogenic shock and electrophysiological disturbances [3- gp

5]. It is difficult to diagnose and treatment is usually 1- Increase of cardiac damage biomarkers,

supportive [6]. 2- Electrocardiographic findings which are suggesting

The pathogenesis of myocarditis, which has high morbidity cardiac damage,

- A I iac fi i h i h
and mortality, has not been fully elucidated. The 3- Abnormal cardiac function on- echocardiography or

. . . cardiac magnetic resonance imaging [7].
pathogenesis of acute myocarditis is a complex process in

which multiple agents play a role. Transthoracic echocardiography was performed in the left

lateral decubit iti ith a 2.5-3.5 MHz phase-
We aimed to compare ECG, laboratory and ateral decubrius position with a Z phase-array

GE Vi , H , N Vi
echocardiographic parameters of patients during acute transducer probe ( ingmed, Horten, Norway Vingmed

. - . - System 3). All echocardiographic parameters were
exacerbation of myocarditis and clinical remission. . .

measured off-line and the mean of 3 heart cavities was used.
MATERIALS AND METHODS Left ventricular ejection fraction, diastolic and systolic end
. . . . . volumes were calculated by the Simpson modified method
This study was carried out cross-sectionally in the cardiology )
[8]. Venous blood samples were obtained from the

department of Kartal Kosuyolu Heart Diseases Training and ) ] ) ]
antecubital ven for fasting routine laboratory tests. Routine

Research Hospital between January 2015 and May 2016. ) ) ) s )
biochemistry, hemogram, troponin-l, uric acid, CRP,
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sedimentation, TSH and cholesterol levels were measured in
our hospital’s laboratory (Roche Diagnostics, Mannheim,
Germany Hitachi 747).

EXCLUSION CRITERIA

The following diseases were excluded in the differential
diagnosis of acute myocarditis:

Liver dysfunction,
Chronic lung disease,
Hemolytic disorders,
Malignities,

vk N =

Concomitant inflammatory diseases (infections and
autoimmune diseases),

6. Previous myocardial infarction,

7. Coronary artery disease

STATISTICAL ANALYSIS

Statistical analyzes were performed using the IBM-SPSS
Statistics version 20 software (SPSS Inc., Chicago, lllinois).
Clinical and laboratory data of patients were expressed as +
standard deviation and percentage (%). The paired simple
test was used to evaluate the statistical significance of the
difference between the groups. The results were accepted at
p <0.05 significance level.

ETHICAL APPROVAL

All patients provided written informed consent. There is
ethics committee approval from Kartal Kosuyolu Heart
Disease Training and Research Hospital for the study. This
study was published as an oral presentation at the14 th
International Update in Cardiology and Cardiovascular
Surgery (UCCVS) Congress (April 7,2018).

RESULTS

When compared with the clinical remission Tp-e interval
(76.8+0.27 to 72+0.23 msn, p= 0.032), QT-max (351.2+0.54
to 338.4+0.73 msn, p=0.014), QT-min (331.6+0.53 to
314.8+0.76 msn, p=0.001), TSH (1.88+0.46 to 1.17+0.12
ulU/mL, p<0.001), Trop (16.20+2.11 to 0.03+0.15 ng/mL,
1<0.00), Urea(25.60+7.66 to 27.73%£7.63 mg/dL, p=0.028), Alt
(49.61+55.36 t0 36.12+28.02 U/L, p=0.010), Ast (57.71+34.85
to 26.09+9.08 U/L, p<0.001), Whc (9.69+3.04 to 7.68+2.15
10A3/uL, p<0.001), Hb (13.73£1.42 to 14.76+1.69 g/dL,
<0.001), Htc (40.72+4.25 to 44.30+4.63 %, p<0.001), Rdw
(14.57+1.53 to 13.72+1.29 %, p<0.001), PIt (221.58+54.85 to
257.87+£53.29 10A3/pL, p<0.001), Mpv (7.81+£1.14 to
8.70+0.96 fL, p<0.001), Neu (7.42+5.76 to 4.63+1.69
10A3/uL, p=0.003), Lym (1.97+0.67 to 2.23+0.53 10A3/pL,
p=0.013), Mon (0.95+0.38 to 0.59+0.20 10A3/uL, p<0.001),
Eo (0.12+0.12 to 0.17£0.12 10A3/puL, p=0.003), Pdw
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Table 1. ECG parameters

Acute attack |Clinical remission
ECG parameters P value
(n:144) (n:142)
MEAN £SD

Tp-e, msn 76.8+0.27 72+0.23 0.032
QT, msn 339.6+0.52 329.6+0.74 0.051
QT-max, msn 351.2+0.54 338.4+0.73 0.014
QT-min, msn 331.6+0.53 314.8+0.76 0.001
QTc, msn 383.62+29.97 387.47+20.16 0.403

QT: QT time, QTc: QT time corrected, QT-max: QT maximum time, QT-min: QT
minimum time, Tp-e: T wave peak and end.

Table 2. Biochemical parameters

Biochemical Acute attack | Clinical remission
parameters (n:144) (n: 142) Pvalue
MEAN=SD
Pulse, beats/min 82.78+15.88 79.33+13.11 0.221
TSH, ulU/mL 1.88+0.46 1.17£0.12 <0.001
Uric acid, mg/dL 6.01+0.78 6.49+1.48 0.001
Trop, ng/mL 16.20+2.11 0.03+£0.15 <0.001
Urea, mg/dL 25.60+7.66 27.7317.63 0.028
Cr, mg/dL 0.78+0.16 0.77£0.13 0.647
Alt, U/L 49.61+55.36 36.12+28.02 0.010
Ast, U/L 57.71+£34.85 26.09+9.08 0.000
Whbc: 10A3/uL 9.69+3.04 7.68£2.15 0.000
Hb, g/dL 13.73x1.42 14.76£1.69 0.000
Htc, % 40.72+4.25 44.30+4.63 0.000
Rdw, % 14.57+1.53 13.72+£1.29 0.000
Plt, 10A3/uL 221.58+54.85 257.87+53.29 0.000
Mpyv, fL 7.81£1.14 8.70%£0.96 0.000
Neu, 10A3/uL 7.42+5.76 4.63+1.69 0.003
Lym, 10A3/pL 1.97+£0.67 2.23+0.53 0.013
Mon, 10A3/uL 0.95+0.38 0.59+0.20 0.000
Eo, 10A3/puL 0.12+0.12 0.17£0.12 0.003
Pdw, % 17.40£0.91 16.64+0.45 0.000
CRP, mg/dL 14.77+6.93 0.59+0.35 0.001
ESR, sn 42.33+£19.92 10.40+£10.59 0.000
Glu, mg/dL 99.29+12.08 99.86+£14.74 0.898
LDL-C, mg/dL 120.75+£34.58 127.83+£38.74 0.439
HDL-C, mg/dL 34.67+£10.45 47.50+8.69 0.002
TRIG-C, mg/dL 142.33+£57.59 180.58+£82.74 0.198
TOTAL-C, mg/dL 184.08+50.03 211.83+46.70 0.067

ALT: Alanine Transaminase, AST: Aspartate Transaminase, Cr: Creatinine, CRP: C
Reactive Protein, Eo: Eosinophyl, ESR: Erytrocyte Sedimentation Rate, HB: Hemoglobin,
HDL-C: High Density Lipoprotein Cholesterol, Htc: Hematocrite, Glu: Glucose, LDL-C:
Low Density Lipoprotein Cholesterol, Lym: Lymphocyte, Mon: Monocyte, MPV: Mean
Platelet Volume, Neu: Neutrophil, PDW: Platelet Distibution Width, PLT: Platelet, RDW:
Red cell distribution width, TRIG-C: Trigliseride Cholesterol, Total-C: Total Cholesterol,
Trop: Troponine, TSH: Thyroid Stimulating Hormone, WBC: White Blood Cell.

(17.40+0.91 to 16.64+0.45 %, p<0.001), CRP (14.77+6.93 to
0.59+0.35 mg/dL, p=0.001), ESR (42.33£19.92 to
10.40£10.59 sn, p<0.001), and HDL-C (34.67£10.45 to
47.50+£8.69 mg/dL, p=0.002) significantly
changed in patients with acute attack myocarditis (Table 1
and 2).

were
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ECHOCARDIOGRAPHIC FINDINGS (EF%)

In our study, the acute exacerbation of patients with acute
myocarditis and the clinical remission LVEF after 3-12
months were 62.1% and 64.8%, respectively. No statistical
analysis was performed.

DISCUSSION

In this study, we detected that ECG parameters (Tp-e, QT-
max, QT-min), hemogram parameters (Wbc, Hb, Htc, Rdw,
PIt, Mpv, Neu, Lym, Mon, Eo, Pdw), biochemical parameters
(Tsh, Uric acid, Troponin, Alt, Ast, ESR, HDL-C) and
echocardiographic parameters (EF) significantly found in
acute attack myocarditis. As far as we know in the literature,
although ECG, laboratory, and echo parameters were
investigated in patients with myocarditis, no acute attack
and clinical remission comparison studies have been
performed.

Despite its rarity, myocarditis is a significant etiology of
acute and chronic heart failure, often leading to dilated
cardiomyopathy and the need for heart transplantation [9].
Also, myocarditis is one of the most important causes of
sudden heart death in the young patient population [10].
Acute myocarditis is a major cause of morbidity and
mortality.

An electrocardiogram (ECQ) is routinely evaluated to assess
myocarditis  [11,12]. ECG
reported in 90% of acute
myocarditis patients [13]. Myocarditis may cause sudden

electrical imbalance in

abnormalities have been

heart death in patients without structural heart disease. The
most common reason for this is malignant ventricular
arrhythmias. Tp-e ratio and Tp-e / QT ratio have been used
as a new electrocardiographic marker in ventricular
repolarization distribution [14,15]. Increased Tp-e interval
and Tp-e / QT ratio are associated with malignant ventricular
arrhythmias [16-18]. Prolongation of the QT interval has also
been suggested as a risk factor for ventricular arrhythmia
and death [19,20].

In our study, Tp-e, QT-max, and QT-min levels were found to
be statistically significant in acute attack myocarditis
compared to clinical remission. In the study conducted by
Ucar et al. [21] found that the QT and Tp-e intervals were
higher in acute myocarditis compared to the control group.
30 patients with myocarditis and 25 healthy age-matched
control groups were included in the study of Glines HM et al.
[22] when compared with the control group, QT and Tp-e
intervals, Tp-e/QT, and Tp-e/QTc ratios were significantly
higher in patients with myocarditis.

178

As shown by our study, the troponin level, which was found
to be higher in the acute attack myocarditis period, indicates
myocardial damage.

Myocarditis is an inflammatory disease of the myocardium.
The inflammation parameters (CRP, uric acid, sedimentation
rate, leucocyte, etc.) were high in our study. Sharma et al.
[23] showed that inflammatory biomarkers are associated
with the severity of myocarditis (especially fulminant
myocarditis). High CRP levels have been reported to be a risk
factor for the development of fulminant myocarditis [24,25].
In a study by Gironés et al. [26] found that uric acid levels
increased in myocarditis patients in 2014. During the acute
attack of myocarditis, inflammatory markers such as CRP and
erythrocyte sedimentation rate may increase [25].

In addition, TSH and HDL cholesterol levels were found to be
statistically significant during the acute myocarditis attack in
our study according to the period of remission. The low level
of HDL cholesterol in the acute period may suggest a
negative acute phase reactant. Low HDL cholesterol during
an acute attack may play a role in the pathogenesis of the
disease.

Echocardiography is a very vital tool in the evaluation of
patients with acute myocarditis [27]. Echocardiography is a
valuable test to evaluate the presence of ejection fraction
(EF) and accompanying valve pathology. In our study,
although EF was lower in acute attack myocarditis, it was not
statistically significant.

Previous studies were organized as patients and control
groups but in our study, comparisons were made during the
acute episode and clinical remission of the same patient
groups.

LIMITATIONS

The fact that our study is single-centered and not
randomized and the number of patients is low are the main
limiting factors.

In addition, myocarditis was diagnosed;

* Not conducting a molecular level study (eg PCR)

* No culture and serological testing

* No cardiac biopsy

* Cardiac MRI has not been performed.

This relationship needs to be supported by longer, more
comprehensive and multicentred studies.

CONCLUSION

The incidence of myocarditis is approximately 10-22 /
100,000 people. Myocarditis is an inflammatory disease of

ORTADOGU TIP DERG 2020; 12(2): 175-180
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the myocardium. Timely diagnosis, prognosis and definitive
treatment of myocarditis are important for the clinician.
Despite advances in new diagnostic procedures, the
diagnosis of acute myocarditis remains a major challenge.

In our study, Tp-e, QT-max, and QT-min were found to be
significantly higher in patients with acute myocarditis than
in clinical remission. There was no significant difference in
QTc. The (CRP,
sedimentation rate, leucocyte, etc.) were high in our study.

inflammation parameters uric acid,
In addition, TSH and HDL cholesterol levels were found to be
statistically significant during the acute myocarditis attackin
our study according to the period of remission.

In acute myocarditis, ECG changes, laboratory parameters,
and echocardiography can be very useful in clinical practice
to decide on appropriate treatment, length of hospital stay,
and frequency of follow-up.

However, prospective studies with larger numbers of
patients are needed to evaluate these parameters in
myocarditis.
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