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Myocarditis suggesting acute myocardial ischemia, 
without occlusion of the coronary artery, in a patient 
with antiphospholipid syndrome and systemic 
vasculitis in the course of cold agglutinin disease

Andrzej J. Sałacki, Andrzej P. Wysokiński

Myocarditis (MCI) is a disease which continually challenges contem-
porary cardiology because of its clinical course, diagnostic difficulties 
and lack of effective therapy [1]. By definition, it is an inflammation of 
the heart muscle including myocytes, interstitial tissue and blood vessels. 
It is difficult to determine the incidence of MCI because endomyocardi-
al biopsy, the gold diagnostic standard [2, 3], is rarely performed. The 
most common cause of MCI is viral infection [4]. Adenoviruses and en-
teroviruses are the most common viruses in Europe, and in recent years 
the prevalence of parvovirus B19 and human herpesvirus 6 (HHV-6) has 
been increasing [5–7].

We present a case of a 67-year-old patient who was transferred from 
an Infectious Diseases Clinic, where he was to be observed to diagnose 
hepatitis C due to suspected ST-elevation myocardial infarction (STEMI) 
after taking an ECG recording upon admission to the cardiac intensive 
care unit (CICU). His medical history showed ischaemic brain stem stroke, 
left hemiparesis, systemic vasculitis and chronic anaemia in the course 
of cold agglutinin disease, resolved meningitis, mediastinal lymphade-
nopathy, his condition after several bouts of pneumonia and laparotomy 
carried out due to intestinal obstruction, suspected lymphoma of the 
central nervous system and recognized antiphospholipid syndrome, as 
well as hypertension, hypercholesterolaemia, his condition after myocar-
dial infarction of the inferior-lateral wall with percutaneous right coro-
nary artery intervention and implantation of a drug-eluting stent in 2009. 
A few months ago the patient suffered from central pulmonary embolism 
as a result of venous thrombosis of the right lower limb. 

Upon admission: blood pressure 110/82 mm Hg, single symmetrical 
crackles heard at the lung base, enlarged liver, peripheral oedema, acro-
cyanosis of the tip of the nose and the ears, as well as livedo reticularis all 
over the body, without pain in the thorax. The ECG showed sinus tachycar-
dia 110/min, ST-segment elevations in leads I > II, aVL, aVF, V2–V6, with 
the PQ lowered in lead I and elevated in lead aVR, ST-segment depression 
in leads III and aVR (Figure 1). The laboratory tests showed right blood 
count (RBC) 2.86 × 106 cells/μl, haemoglobin (HGB) 9.9 g/dl, heamatocrit 
(HCT) 29.5%, mean corpuscular volume (MCV) 103.1 fl and C-reactive 
protein (CRP) 42 mg/l, BNP 1548 pg/ml, troponin I  > 50 ng/ml (stan-
dard: < 0.04 ng/ml), glomerular filtration rate (GFR) 62 ml/min/1.73 m2,  
activated partial thromboplastin Time (APTT) extended to 45 s.
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While in the CICU, the patient was diagnosed 
with STEMI and then directed to have coronary 
angiography (Figures 2, 3) performed. Before 
the examination the patient was given 600 mg 
of clopidogrel, 300 mg of acetylsalicylic acid and 
5000 U of heparin by intravenous bolus. The re-
sults showed that the patient had a  borderline 
constriction in the middle/distal right coronary 
artery (RCA), insignificant constriction of the 
outlet of the left coronary artery trunk, a  30% 
constriction in the distal segment, a  significant 
constriction in the proximal/middle left anterior 
descending (LAD) segment, significant stenosis 
in the bifurcation of the first marginal branch in 
the proximal segment of the circumflex branch, 
and significant stenosis in its outlet. After cardiac 
surgery consultation the patient was qualified for 
conservative treatment. Transthoracic echocardi-

ography showed massive hypokinesis of the left 
ventricle (LV), especially of the apical region, with 
massive hypertrophy, 24% left ventricle ejection 
fraction (LVEF), as well as fluid in the pericardium 
up to 2 cm behind the LV rear wall. On the next 
day, in the CICU, the patient had a cardiac arrest 
with asystole. The patient died.

The basic recognized problem was myocarditis 
(MCI), although STEMI was suspected at first and 
the patient was treated in accordance with this 
diagnosis. That diagnosis was supported by the 
maximum increase of troponin I in five assays and 
the ECG features suggesting acute ischemia-wave 
STEMI [8]. Figures 4–5 present further ECGs taken 
at intervals. Arguments to the contrary included 
the angiographic picture excluding the possibility 
of occlusion of the coronary vessel, lack of chang-
es to the ST-segment elevation in the ECG record-

Figure 1. ECG upon admission

Figure 2. Borderline constriction in the middle/dis-
tal RCA

Figure 3. Significant constriction in the proximal/
middle LAD segment
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ing and no pain in the thorax for the whole period 
of hospitalization in the CICU.

Arguments supporting MCI included raised CRP 
level and increased troponin I, though the patient 
did not suffer from high temperature or leukocy-
tosis during his stay, contraction dysfunction of 
the LV, fluid in the pericardium, as well as changes 
to the ECG – ST-segment elevations in leads I > II, 
aVL, aVF, V2–V6, with the PQ interval shortened 
and lowered in lead I and elevated in aVR, ST-seg-
ment depression in aVR with ST-segment raised in 
leads I and II [9–11] at the same time – a valuable 
symptom, yet very often omitted in differential 
diagnosis between STEMI and MCI. Damage to 
the LV in MCI might be divided into two different 

types, depending on the virus. The first type with 
characteristics of myocardial infarction is typical 
in the case of PVB19 infection. This virus does 
not damage myocytes, but infects and damages 
endothelial cells of the microcirculation vessels. 
Damage to the myocardium is caused through 
ischaemia and inflammation; thus it explains the 
release of troponin and electrographic features 
of myocardial infarction. The other type of dam-
age can be found in half of the HHV-6 cases and 
the majority of PVB19 cases. It is characterized 
by subacute heart failure symptoms. ECG often 
shows the presence of bundle branch block. The 
mechanism of damage to the LV is not fully known 
yet. The HHV-6 virus is related to nerve cells, in-

Figure 4. ECG taken 10 h after admission (sinus rhythm 100/min, ST-segment elevations in leads I > II, aVL, aVF, 
V1–V6, with the PQ shortened, ST-segment depression in lead aVR)

Figure 5. ECG taken 29 h after admission (sinus rhythm 95/min, ST-segment elevations in leads I, II, aVL, aVF,  
V1–V6, with the PQ shortened. ST-segment depression in lead aVR)
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cluding cardiac cells of the conduction system. 
The placement within the interventricular septum 
may be connected with the proximity to the con-
duction system which, if affected, causes bundle 
branch block [12].

In conclusion, the present case indicates that 
MCI might manifest itself as STEMI. It should be 
noted that in every case of suspected STEMI, MCI 
needs to be taken into consideration in the differ-
ential diagnosis.
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