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CLINICAL VIGNETTE  

 

A 21-Year-Old with a Positive Troponin

 
Minisha Kochar, M.D.; and Michelle Sangalang, M.D. 

 
 

Case Presentation 

 

The patient is a 21-year-old college student with no medical 

history who came into the hospital emergency room with chest 

discomfort. He described this discomfort as a non-radiating 

substernal chest pressure. There was no positional component 

to his symptoms, and there were no associated palpitations or 

dyspnea. He noted that the pain had been present for 3 months 

continuously, but it became worse when he consumed beer as 

he had done that night. 

 

Upon arrival, he was found to be diaphoretic but otherwise 

stable. An ECG done showed sinus bradycardia at 55 bpm 

with ST elevation in all leads. A troponin was drawn and 

resulted 0.6 ng/mL (elevated), and the patient was admitted to 

the hospital. Overnight, serial troponins peaked at 2.6 ng/mL 

and then started to trend down. An echocardiogram done in 

the emergency room showed normal systolic function without 

any valvular abnormalities or identifiable cardiomyopathy. 

There was no pericardial effusion described.  

 

The working diagnosis at this time was myocarditis and a 

cardiac magnetic resonance (CMR) imaging study was 

performed the next day. This showed normal pericardial 

thickness without delayed hyperenhancement; however; there 

was marked mid-myocardial delayed enhancement involving 

the entire septum. There was also subepicardial enhancement 

of the basal and mid-anterolateral segments.  

 

The patient was diagnosed with myopericarditis. He was 

discharged on ibuprofen, colchicine, and omeprazole as well 

as 3 months of heavy activity restriction. 

 

Discussion 

 

Myocarditis is an inflammatory disease of cardiac muscle.  

Symptoms range from simply fatigue, to chest pain, cardiac 

arrhythmias, heart block, heart failure, or even sudden cardiac 

death. The presumed etiology for sudden cardiac death in 

these patients is ventricular tachycardia or atrial fibrillation.1-4 

If the inflammation expands to the pericardium, there may be 

a pleuritic component to the chest pain and sometimes a 

pericardial effusion. The presentation of myocarditis may be 

acute, subacute, or chronic. 

 

Laboratory studies in patients with myocarditis often show an 

elevated troponin. In patients clinically in heart failure, the 

brain natriuretic peptide (BNP) may be elevated as well. The 

presenting ECG in patients with myocarditis may be normal or  

 

 

 

 

have ST abnormalities that mimic pericarditis or acute 

myocardial infarction.5-9 

 

The echocardiogram is typically normal in acute cases of 

myocarditis; however, it may show a dilated cardiomyopathy 

in patients presenting with heart failure or may show regional 

wall motion abnormalities as this may represent localized 

inflammation.7,10 Coronary angiography is often times done in 

these patients as chest pain, elevated troponin, and ECG 

changes are concerning for myocardial infarction (MI). 

Angiography typically shows normal coronary arteries, 

especially since the usual age of onset of myocarditis ranges 

from 20-50 years old, younger than when most patients 

present with MI.7,11 

 

Cardiac Magnetic Resonance (CMR) imaging is a useful tool 

as this imaging modality allows detection of various features 

of myocarditis. These include assessment of left ventricular 

size and geometry, as well as systolic and diastolic function. 

Delayed enhancement of the myocardium is the most useful as 

this indicates areas of the heart muscle that are affected by 

inflammation.12,13 Edema, myocyte necrosis, and scar are not 

only identified but also are localized to specific regions within 

the myocardium. Associated pericardial disease can also be 

identified with thickening of the pericardium and effusions 

visualized.13,14 

 

While CMR is useful in certain populations with myocarditis, 

the definitive diagnosis of myocarditis as defined by the 

World Health Organization and the International Society and 

Federation of Cardiology (WHO/ISFC) is by established 

histologic criteria on endomyocardial biopsy and 

immunohistologic stains and PCR demonstrating a viral 

genome.15-19 Given that myocarditis may be focally 

distributed, endomyocardial biopsy is sometimes guided by 

CMR to optimize the diagnostic yield.20 

 

The diagnosis of myocarditis should be differentiated from 

other, similar-presenting myocardial disease processes as the 

treatment differs. These include eosinophilic myocarditis, 

amyloidosis, hemochromatosis, and Giant Cell myocarditis, 

which is auto-immune mediated and may respond to 

immunosuppressive therapy.21 

 

The etiology of myocarditis is due to a variety of infectious 

and non-infections causes, but in the absence of autoimmune 

disease or a hypersensitivity reaction, viruses are the 

frequently presumed cause. The most common viruses being 



enteroviruses, Parvovirus B-19, and human herpes virus 6 

with viral genomes often detected by PCR within the 

myocardium of affected patients.20,22-24 

 

Treatment of viral myocarditis is usually supportive in some 

instances with colchicine. NSAIDs have been found to be 

ineffective.25-27 In patients with acute heart failure, standard 

heart failure treatment is recommended with diuresis as 

needed and early initiation of an ACE inhibitor. Beta-blocker 

therapy is usually avoided in acute, decompensated heart 

failure but later, bisoprolol, extended release metoprolol, or 

carvedilol are an intrinsic part of therapy.28 

 

The long-term prognosis of myocarditis is variable. Worse 

outcomes have been reported in patients with biopsy-proven 

myocarditis as well as those with viral myocarditis with the 

viral genome detected on heart biopsy.15,29,30 VAD therapy can 

be considered in patients where HF is intractable to medical 

therapy or when cardiogenic shock does not respond to 

medical therapy.31,32 

 

Myocarditis should be suspected in patients presenting with an 

elevated troponin, heart failure, cardiogenic shock, or 

arrhythmias with no other identifiable cause. Patients may also 

give a history of a recent viral, bacterial, or parasitic infection. 

While endomyocardial biopsy is the diagnostic gold-standard, 

CMR provides a useful tool to identify and localize inflamed 

myocardium and thus may help determine medical treatment. 

 

REFERENCES 

 

1. Theleman KP, Kuiper JJ, Roberts WC. Acute 

myocarditis (predominately lymphocytic) causing 

sudden death without heart failure. Am J Cardiol. 2001 

Nov 1;88(9):1078-83. PubMed PMID: 11704019. 

2. Drory Y, Turetz Y, Hiss Y, Lev B, Fisman EZ, Pines 

A, Kramer MR. Sudden unexpected death in persons 

less than 40 years of age. Am J Cardiol. 1991 Nov 

15;68(13):1388-92. PubMed PMID: 1951130. 

3. Maron BJ, Carney KP, Lever HM, Lewis JF, Barac I, 

Casey SA, Sherrid MV. Relationship of race to sudden 

cardiac death in competitive athletes with hypertrophic 

cardiomyopathy. J Am Coll Cardiol. 2003 Mar 

19;41(6):974-80. PubMed PMID: 12651044. 

4. Eckart RE, Scoville SL, Campbell CL, Shry EA, 

Stajduhar KC, Potter RN, Pearse LA, Virmani R. 

Sudden death in young adults: a 25-year review of 

autopsies in military recruits. Ann Intern Med. 2004 Dec 

7;141(11):829-34. PubMed PMID:15583223. 

5. Angelini A, Calzolari V, Calabrese F, Boffa GM, 

Maddalena F, Chioin R, Thiene G. Myocarditis 

mimicking acute myocardial infarction: role of 

endomyocardial biopsy in the differential diagnosis. 

Heart. 2000 Sep;84(3):245-50. PubMed PMID: 

10956283; PubMed Central PMCID: PMC1760950. 

6. Dec GW Jr, Waldman H, Southern J, Fallon JT, 

Hutter AM Jr, Palacios I. Viral myocarditis mimicking 

acute myocardial infarction. J Am Coll Cardiol. 1992 

Jul;20(1):85-9. PubMed PMID: 1607543. 

7. Sarda L, Colin P, Boccara F, Daou D, Lebtahi R, 

Faraggi M, Nguyen C, Cohen A, Slama MS, Steg PG, 

Le Guludec D. Myocarditis in patients with clinical 

presentation of myocardial infarction and normal 

coronary angiograms. J Am Coll Cardiol. 2001 Mar 

1;37(3):786-92. PubMed PMID: 11693753. 

8. Miklozek CL, Crumpacker CS, Royal HD, Come PC, 

Sullivan JL, Abelmann WH. Myocarditis presenting as 

acute myocardial infarction. Am Heart J. 1988 

Apr;115(4):768-76. PubMed PMID: 3354405. 

9. Karjalainen J, Heikkilä J. Incidence of three 

presentations of acute myocarditis in young men in 

military service. A 20-year experience. Eur Heart J. 

1999 Aug;20(15):1120-5. PubMed PMID: 10413642. 

10. Imazio M, Brucato A, Barbieri A, Ferroni F, 

Maestroni S, Ligabue G, Chinaglia A, Cumetti D, 

Della Casa G, Bonomi F, Mantovani F, Di Corato P, 

Lugli R, Faletti R, Leuzzi S, Bonamini R, Modena 

MG, Belli R. Good prognosis for pericarditis with and 

without myocardial involvement: results from a 

multicenter, prospective cohort study. Circulation. 2013 

Jul 2;128(1):42-9. 

doi:10.1161/CIRCULATIONAHA.113.001531. Epub 

2013 May 24. PubMed PMID: 23709669. 

11. Blauwet LA, Cooper LT. Myocarditis. Prog 

Cardiovasc Dis. 2010 Jan-Feb;52(4):274-88. doi: 

10.1016/j.pcad.2009.11.006. Review. PubMed 

PMID:20109598. 

12. Laissy JP, Messin B, Varenne O, Iung B, Karila-

Cohen D, Schouman-Claeys E, Steg PG. MRI of acute 

myocarditis: a comprehensive approach based on various 

imaging sequences. Chest. 2002 Nov;122(5):1638-48. 

PubMed PMID: 12426265. 

13. Friedrich MG, Strohm O, Schulz-Menger J, 

Marciniak H, Luft FC, Dietz R. Contrast media-

enhanced magnetic resonance imaging visualizes 

myocardial changes in the course of viral myocarditis. 

Circulation. 1998 May 12;97(18):1802-9. PubMed 

PMID: 9603535. 

14. Friedrich MG, Marcotte F. Cardiac magnetic 

resonance assessment of myocarditis. Circ Cardiovasc 

Imaging. 2013 Sep;6(5):833-9. 

doi:10.1161/CIRCIMAGING.113.000416. PubMed 

PMID: 24046380. 

15. Grün S, Schumm J, Greulich S, Wagner A, Schneider 

S, Bruder O, Kispert EM, Hill S, Ong P, Klingel K, 

Kandolf R, Sechtem U, Mahrholdt H. Long-term 

follow-up of biopsy-proven viral myocarditis: predictors 

of mortality and incomplete recovery. J Am Coll 

Cardiol. 2012 May 1;59(18):1604-15. 

doi:10.1016/j.jacc.2012.01.007. Epub 2012 Feb 22. 

PubMed PMID: 22365425. 

16. Caforio AL, Pankuweit S, Arbustini E, Basso C, 

Gimeno-Blanes J, Felix SB, Fu M, Heliö T, Heymans 

S, Jahns R, Klingel K, Linhart A, Maisch B, 

McKenna W, Mogensen J, Pinto YM, Ristic A, 

Schultheiss HP, Seggewiss H, Tavazzi L, Thiene G, 

Yilmaz A, Charron P, Elliott PM; European Society 

of Cardiology Working Group on Myocardial and 

Pericardial Diseases. Current state of knowledge on 

aetiology, diagnosis, management, and therapy of 

myocarditis: a position statement of the European 

Society of Cardiology Working Group on Myocardial 

and Pericardial Diseases. Eur Heart J. 2013 

Sep;34(33):2636-48, 2648a-2648d. 



doi:10.1093/eurheartj/eht210. Epub 2013 Jul 3. PubMed 

PMID: 23824828. 

17. Richardson P, McKenna W, Bristow M, Maisch B, 

Mautner B, O'Connell J, Olsen E, Thiene G, 

Goodwin J, Gyarfas I, Martin I, Nordet P. Report of 

the 1995 World Health Organization/International 

Society and Federation of Cardiology Task Force on the 

Definition and Classification of cardiomyopathies. 

Circulation. 1996 Mar 1;93(5):841-2. PubMed PMID: 

8598070. 

18. Maron BJ, Towbin JA, Thiene G, Antzelevitch C, 

Corrado D, Arnett D, Moss AJ, Seidman CE, Young 

JB; American Heart Association; Council on Clinical 

Cardiology, Heart Failure and Transplantation 

Committee; Quality of Care and Outcomes Research 

and Functional Genomics and Translational Biology 

Interdisciplinary Working Groups; Council on 

Epidemiology and Prevention. Contemporary 

definitions and classification of the cardiomyopathies: an 

American Heart Association Scientific Statement from 

the Council on Clinical Cardiology, Heart Failure and 

Transplantation Committee; Quality of Care and 

Outcomes Research and Functional Genomics and 

Translational Biology Interdisciplinary Working Groups; 

and Council on Epidemiology and Prevention. 

Circulation. 2006 Apr 11;113(14):1807-16. Epub 2006 

Mar 27. PubMed PMID: 16567565. 

19. Elliott P, Andersson B, Arbustini E, Bilinska Z, 

Cecchi F, Charron P, Dubourg O, Kühl U, Maisch B, 

McKenna WJ, Monserrat L, Pankuweit S, Rapezzi C, 

Seferovic P, Tavazzi L, Keren A. Classification of the 

cardiomyopathies: a position statement from the 

European Society Of Cardiology Working Group on 

Myocardial and Pericardial Diseases. Eur Heart J. 2008 

Jan;29(2):270-6. Epub 2007 Oct 4. PubMed PMID: 

17916581. 

20. Mahrholdt H, Goedecke C, Wagner A, Meinhardt G, 

Athanasiadis A, Vogelsberg H, Fritz P, Klingel K, 

Kandolf R, Sechtem U. Cardiovascular magnetic 

resonance assessment of human myocarditis: a 

comparison to histology and molecular pathology. 

Circulation. 2004 Mar 16;109(10):1250-8. Epub 2004 

Mar 1. PubMed PMID:14993139. 

21. Cooper LT Jr, Hare JM, Tazelaar HD, Edwards WD, 

Staling RC, Deng MC, Menon S, Mullen GM, Jaski 

B, Bailey KR, Cunningham MW, Dec GW; Giant 

Cell Myocarditis Treatment Trial Investigators. 

Usefulness of immunosuppression for giant cell 

myocarditis. Am J Cardiol. 2008 Dec 1;102(11):1535-9. 

doi:10.1016/j.amjcard.2008.07.041. Epub 2008 Sep 18. 

PubMed PMID: 19026310; PubMed Central PMCID: 

PMC2613862. 

22. Bowles NE, Ni J, Kearney DL, Pauschinger M, 

Schultheiss HP, McCarthy R, Hare J, Bricker JT, 

Bowles KR, Towbin JA. Detection of viruses in 

myocardial tissues by polymerase chain reaction. 

evidence of adenovirus as a common cause of 

myocarditis in children and adults. J Am Coll Cardiol. 

2003 Aug 6;42(3):466-72. PubMed PMID: 12906974. 

23. Kindermann I, Kindermann M, Kandolf R, Klingel 

K, Bültmann B, Müller T, Lindinger A, Böhm M. 

Predictors of outcome in patients with suspected 

myocarditis. Circulation. 2008 Aug 5;118(6):639-48. 

doi:10.1161/CIRCULATIONAHA.108.769489. Epub 

2008 Jul 21. Erratum in: Circulation.2008 Sep 

16;118(12): e493. PubMed PMID: 18645053. 

24. Schultheiss HP et al. The effect of subcutaneous 

treatment with interferon-beta-1b over 24 weeks on 

safety, virus elimination, and clinical outcome in patients 

with chronic viral cardiomyopathy. Presented November 

11th, 2008. AHA Annual Scientific Sessions Late 

Breaking Clinical Trials III.  

25. Costanzo-Nordin MR, Reap EA, O'Connell JB, 

Robinson JA, Scanlon PJ. A nonsteroid anti-

inflammatory drug exacerbates Coxsackie B3 murine 

myocarditis. J Am Coll Cardiol. 1985 Nov;6(5):1078-82. 

PubMed PMID: 2995470. 

26. Rezkalla S, Khatib G, Khatib R. Coxsackievirus B3 

murine myocarditis: deleterious effects of nonsteroidal 

anti-inflammatory agents. J Lab Clin Med. 1986 

Apr;107(4):393-5. PubMed PMID: 2420912. 

27. Khatib R, Reyes MP, Smith F, Khatib G, Rezkalla S. 

Enhancement of coxsackievirus B4 virulence by 

indomethacin. J Lab Clin Med. 1990 Jul;116(1):116-20. 

PubMed PMID: 1695914. 

28. Rezkalla S, Kloner RA, Khatib G, Khatib R. Effect of 

delayed captopril therapy on left ventricular mass and 

myonecrosis during acute coxsackievirus murine 

myocarditis. Am Heart J. 1990 Dec;120(6 Pt 1):1377-81. 

PubMed PMID: 2174203. 

29. Caforio AL, Calabrese F, Angelini A, Tona F, Vinci 

A, Bottaro S, Ramondo A, Carturan E, Iliceto S, 

Thiene G, Daliento L. A prospective study of biopsy-

proven myocarditis: prognostic relevance of clinical and 

aetiopathogenetic features at diagnosis. Eur Heart J. 

2007 Jun;28(11):1326-33. Epub 2007 May 9. PubMed 

PMID:17493945. 

30. Magnani JW, Danik HJ, Dec GW Jr, DiSalvo TG. 

Survival in biopsy-proven myocarditis: a long-term 

retrospective analysis of the histopathologic, clinical, 

and hemodynamic predictors. Am Heart J. 2006 

Feb;151(2):463-70. PubMed PMID:16442915. 

31. Rockman HA, Adamson RM, Dembitsky WP, Bonar 

JW, Jaski BE. Acute fulminant myocarditis: long-term 

follow-up after circulatory support with left ventricular 

assist device. Am Heart J. 1991 Mar;121(3 Pt 1):922-6. 

PubMed PMID: 2000764. 

32. Chen JM, Spanier TB, Gonzalez JJ, Marelli D, 

Flannery MA, Tector KA, Cullinane S, Oz MC. 

Improved survival in patients with acute myocarditis 

using external pulsatile mechanical ventricular 

assistance. J Heart Lung Transplant. 1999 

Apr;18(4):351-7. PubMed PMID: 10226900. 

 
Submitted May 4, 2016 




