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RÉSUMÉ

Comment l’anémie peut-elle affecter le cœur?

Introduction. La cause la plus fréquente de l’infarctus 
aigu du myocarde est l’athérosclérose coronarienne,-
mais il y a d’autres facteurs qui peuvent précipiter l’in-
farctus du myocarde comme l’anémie.
Rapport de cas. Nous présentons le cas d’un homme 
de 83 ans qui a été admis à l’Hôpital Clinique d’Ur-
gence de Bucarest pour l’asthénie, de la toux et de l’hé-
moptysie, des épisodes récurrents d’angine de poitrine 
typique, dyspnée au repos. L’apparition des symptômes 
était progressive, quelques mois avant de consulter le 
médecin. Le diagnostic initial était: une insuffisance 
cardiaque classe III NYHA, une fibrillation auriculaire 
permanente, une insuffisance mitral, une insuffisance 
tricuspide, une maladie cardiaque ischémique, une 
hypertension pulmonaire, une bronchectasie, un syn-
drome d’anémie macrocytaire. Malgré le traitement 
pour ses maladies, son état s’aggravait et le deuxième 
jour dès l’admission, il avait un épisode de douleur tho-
racique prolongée pendant 25 minutes tandis que les 
changements ischémiques de l’ECG sont apparus et les 
enzymes de nécrose myocardique ont augmenté. En ré-
évaluant son état et en utilisant des études d’imagerie, 
nous sommes parvenus au diagnostic correct et final 
qui pourrait complètement expliquer son tableau cli-
nique: infarctus du myocarde de type 2 sans élévation 

ABSTRACT

Introduction. The most common cause of myocardial 
infarction is ischaemia caused by the coronary athero-
sclerosis, but there are other conditions that may pre-
cipitate myocardial infarction, such as anaemia.
Case report. We present the case of a 83 year-old 
man who was admitted to the Clinical Emergency 
Hospital of Bucharest for asthenia, cough and hemop-
tysis, recurrent episodes of typical angina, dyspnea at 
rest. The onset of symptoms was gradual, a few months 
prior to seeking medical advice. The initial diagnosis 
was: congestive heart failure class III NYHA, perma-
nent atrial fibrillation, mitral insufficiency, tricuspid 
insufficiency, ischaemic heart disease, pulmonary hy-
pertension, bronchiectasis, anaemic syndrome. Despite 
the treatment for his illnesses, his condition worsened 
and in the second day of hospitalization, the patient 
had a prolonged episode of anginal pain, for 25 min-
utes, while ischaemic changes appeared on ECG and 
myocardial necrosis enzymes increased. By reassessing 
his condition, we arrived to the final diagnosis which 
can explain the clinical picture: type 2 myocardial 
infarction without ST – segment elevation due to an 
anaemic syndrome, which led to the imbalance betwe-
en demand and supply of oxygen.
Conclusion. Anaemia may cause acute coronary syn-
drome, especially in patients with cardiovascular risk 
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INTRODUCTION

Type 2 myocardial infarction is myocardial 
necrosis caused by other condition than coronary 
plaque instability, which leads to an imbalance be-
tween myocardial oxygen supply and demand. One 
of the most common conditions that may precipitate 
myocardial infarction is anaemia1. The patients pre-
sent symptoms and signs of anaemia, such as pallor, 
fatigue, in addition to myocardial infarction signs 
and symptoms.

CASE REPORT

A 83 year-old man from a rural area was admit-
ted to the Clinical Emergency Hospital of Bucharest, 
Romania, complaining of cough, hemoptysis, short-
ness of breath at rest, asthenia, reccurent episodes of 
angina, for 3-4 minutes, located in the chest, near 
the sternum, of constrictive character, without irra-
diation, which stopped at administration of nitroglyc-
erin2,3. The symptoms gradually developed during the 
last 3 months.

His past medical history was notable for chronic 
heart failure class III NYHA, permanent atrial fibril-
lation, ischaemic heart disease, mitral insufficiency, 
tricuspid insufficiency, pulmonary hypertension and 
moderate macrocytic anaemia. His medication in-
cluded a beta-blocker, a diuretic, an oral anticoagu-
lant and a proton pump inhibitor. He had no known 
allergies.

On clinical examination, the patient was pale, 
but hemodynamically stable, with a blood pressure of 
110/60 mm Hg and a pulse of 100/minute, irregular. 
His oxygen saturation while breathing ambient air 
was 98%, bilateral vesicular murmur present. The pa-
tient had left basal crackles. He had the area of cardi-
ac dullness overall increased, irregular heart sounds, 
mitral systolic murmur degree II/IV, irradiated axil-
lary.The rest of his physical exam was normal.

Laboratory studies revealed leukocytosis 
(11.300/mm3) with neutrophilia (77.6%), anaemic 

syndrome (hemoglobin was 4.9 g/dL), thrombocyto-
sis (485.000/mm3), mild hyponatremia (132 mmol/L) 
and an inflammatory syndrome (VSH 80 mm/h). He 
had chronic kidney disease stage 3A, with glomerular 
filtration rate of 56.7 ml/min/1.73 m2, which can af-
fect the prognosis of the acute coronary syndrome1. 
His INR value was 5.52 and the oral anticoagulant 
therapy was temporarily interrupted. The patient’s 
chest X-ray on admission showed interstitial lesions 
(Figure 1). The initial electrocardiogram showed atri-
al fibrillation, a pulse rate of 100/minute, the QRS 
complex axis at –30 degrees, without repolarization 
changes. Because of the patient’s hemoptysis, a poten-
tial pulmonary neoplasm was suspected. A thoracic 
CT scan was performed, revealing bilateral bronchi-
ectasis (Figure 2).

Our initial diagnosis was: chronic heart fail-
ure class III NYHA, permanent atrial fibrillation, 
mitral insufficiency, tricuspid insufficiency, pulmo-
nary hypertension, ischaemic heart disease, anaemic 
syndrome, bilateral bronchiectasis and interstitial 
pneumonia. The patient received two units of red 
blood cells, a hemostatic – vitamin K – to stop the 
hemoptysis caused by the bronchiectasis, antibio-
tics – cefoperazone/sulbactam, 2 g IV daily, a proton 
pump inhibitor – pantoprazole, 40 mg daily and a 
beta-blocker – metoprolol 50 mg daily.

In the second day of hospitalization, the patient 
had an episode of prolonged chest pain for 25 mi-
nutes, of constrictive character, occuring at rest, with-
out irradiation, with low blood pressure, 90/60 mm 
Hg. Electrocardiogram revealed ischaemic changes–
diffuse ST-segment depression in V3-V6, QS wave in 
V1, V3. The echocardiography revealed changes in 
the apex and the anterior, lateral and inferior wall 
kinetics of the left ventricle – the apex was akinetic 
and the walls (anterior, lateral, inferior) were hypoki-
netic, mitral insufficiency degree III/IV, moderate 
tricuspid insufficiency and severe pulmonary hy-
pertension. The myocardial necrosis enzymes were 
monitored; their level was normal on admission, in 
the second day of hospitalization they were increased: 

factors. In these patients, the management of the acute 
coronary syndrome is more difficult.

Keywords: acute coronary syndrome, myocardial in-
farction without ST-segment elevation, anaemia.

du segment ST, à cause du syndrome anémique qui a 
conduit à un désaccord entre l’apport et la demande en 
oxygène du myocarde.
Conclusion. L’anémie peut provoquer le syndrome 
coronarien aigu en particulier chez les patients pré-
sentant des facteurs de risque cardiovasculaire. À ces 
patients la gestion du syndrome coronarien aigu est 
plus difficile.

Mots-clés: syndrome coronarien aigu, infarctus du 
myocarde sans élévation du segment ST, anémie.
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CK-MB 54 IU and CK 405 IU, and thereafter the 
values decreased.

The final diagnosis was myocardial infarction 
without ST-segment elevation, chronic heart failure 
class III NYHA, permanent atrial fibrillation, is-
chaemic heart disease, mitral insufficiency, tricuspid 
insufficiency, pulmonary hypertension, moderate 
anemic syndrome, bilateral bronchiectasis and in-
terstitial pneumonia. The patient received unfrac-
tioned heparin, an initial bolus of 60-70 IU/kg up to 
a maximum of 5000 IU, followed by an infusion of 
12-15 IU/kg/h up to a maximum of 1000 IU/h, with 
APTT in therapeutic range of 50-70 seconds; an an-
tiplatelet –baby aspirin 75 mg daily, a beta-blocker –
metoprolol 100 mg daily, an angiotensin converting 
enzyme inhibitor – ramipril 2.5 mg daily, an antial-
dosteronic diuretic – spironolactone 25 mg daily, a 
statin – atorvastatin 80 mg daily, a nitrate – pentae-
rythrityl tetranitrate 40 mg daily and a proton pump 
inhibitor – pantoprazole 20 mg daily. The patient 
also received four more units of red blood cells until 
hemoglobin reached 9.2 mg/dL during two weeks.

As episodes of chest pain persisted, a coronary 
angiography was done. This could not be done initial-
ly due to severe anaemia. The coronary angio graphy 
revealed three-vessel lesions. Anterior descen dent 
artery was severly calcified in the first segment, cir-
cumflex artery was diffusely infiltrated, but the distal 
f low was TIMI 3 (Figure 3). Right coronary artery 
was also diffusely infiltrated, with a long plaque in 
segment one and two, and distal f low was TIMI 3 

(Figure 4). As the patient had three-vessel lesions, 
the percutaneous angioplasty was not recommended. 
The coronary artery bypass graft was recommended 
because of the survival advantage of coronary artery 
bypass over percutaneous coronary interventions in 
patients with three-vessel coronary artery disease.

The patient was discharged with the following 
treatment: acenocoumarol 1 mg daily, clopidogrel 
75 mg daily, metoprolol 100 mg daily, ramipril 5 
mg daily, spironolactone 25 mg daily, pentaeryth-
rityl tetranitrate 40 mg daily, atorvastatin 80 mg 
daily, pantoprazole 20 mg daily. He did not receive 
dual antiplatelet therapy, because of the high risk of 
bleeding –HAS-BLED score = 4 points. The patient 
had been previously investigated for the macrocytic 
anaemia, including laboratory studies (MCV 108.4fL, 
vitamin B12 increased – 841 pg/mL, folic acid nor-
mal – 12.4 ng/mL, total bilirubin normal – 0.82 mg/
dL, LDH normal – 299 IU, increased serum iron – 50 
μmol). When he was no longer considered a medical 
emergency, the patient was referred to a hematology 
clinic in order to further investigate the hematological 
disorder.

DISCUSSION

Myocardial infarction without ST-segment ele-
vation type 2 is caused by the imbalance between 
myocardial oxygen supply and demand. One of the 
mechanisms is anaemia, which is also a potentially 
modifiable bleeding risk factor in anticoagulated 

Figure 1. Chest X-ray on admission, 
which shows interstitial lesions, more important 
perihilar. Heart – right atrium slightly increased, 

left ventricle normal, prominent aortic button.

Figure 2. Thoracic CT scan: bilateral bronchiectasis.
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patients4 and a factor that may complicate or exa-
cerbate the heart failure syndrome5. The diagnosis is 
established by integrating the clinical data with the 
ischaemic changes on ECG: ST segment depression, 
the altered kinetics of the left ventricle walls, and by 
monitoring the dynamics of the myocardial necrosis 
enzymes6,7,8,9.

Treatment includes: medical therapy – injectable 
anticoagulants; dual antiplatelet therapy (in the case 
presented, the patient received only one antiplatelet 
drug, because of the major bleeding risk)10; a beta-block-
er – patients with acute coronary syndrome should 
be treated with beta-blockers as soon as possible, to 
control ischaemia and prevent reinfarction, and also 
after acute phase, all patients should receive long-term 
therapy with beta-blockers for secondary prevention11; 
a statin; an angiotensin converting enzyme inhibi-
tor – following acute myocardial infarction, patients 
with heart failure should be treated on long-term with 
angiotensin converting enzyme inhibitors12; an antial-
dosteronic diuretic for those with an ejection fraction 
less than 35%13,14; interventional therapy – angioplasty. 
The interventional therapy is the first line treatment 
for myocardial infarction15. In the case presented, as-
sociation of anaemia was a temporary contraindication 
for angiography, which was postponed until anaemia 
has been corrected. Coronary artery bypass graft is 
recommended when the percutaneous angioplasty can 
not be performed, as in this patient with three-vessel 
coronary artery disease16.

The particularity of the case is the presence 
of the myocardial infarction without ST – segment 

elevation because of the imbalance between myocar-
dial oxygen supply and demand, not because of the 
plaque instability.

CONCLUSIONS

Severe anaemia may be a nonatherosclerotic 
cause of acute myocardial infarction, mostly in elderly 
patients with cardiovascular risk factors. The treat-
ment in these cases is at first medical, because severe 
anaemia is a contraindication for angiography. The 
treatment consists of anticoagulation, antiplatelet 
therapy and drugs that inhibit cardiac remodeling – 
beta-blockers, antialdosteronic diuretics, angiotensin 
converting enzyme inhibitors, until anaemia is cor-
rected. Interventional treatment may be considered 
later, if necessary.
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