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Bleeding beyond the heart: Alveolar Hemorrhage post thrombolysis

Abstract
Alveolar hemorrhage (AH) is a rare yet severe clinical condition marked by significant bleeding into the alveolar spaces, often leading to high mortality. AH can occur following systemic thrombolysis for acute myocardial infarction (AMI), a complication that is infrequent but potentially life-threatening and may result in acute respiratory failure. This entity is rarely reported in the literature. This case report presents an instance of AH following intravenous thrombolysis for AMI in a 58-year-old male patient.
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Introduction
“Alveolar hemorrhage is a clinical syndrome resulting from bleeding into the alveolar spaces secondary to disruption of the alveolar-capillary membrane. It is a rare and serious medical emergency potentially leading to fatal acute respiratory failure (ARF)”.1,23
“Systemic thrombolysis in the setting of acute myocardial infarction (AMI) remains, in the absence of contraindications, an effective treatment”.2 However, “it exposes to a non-negligible bleeding risk that remains its major adverse event. Most of the latter occur at sites of vascular access and are mild, though patients may also present with other locations such as gastrointestinal, retroperitoneal, genitourinary, and cerebral bleeding”.3,4,23
“Pulmonary alveolar hemorrhage is an extremely uncommon and potentially fatal complication of intravenous thrombolytic therapy. So far, only few cases have been reported in the literature”.5–21,23
Case Presentation
A 58-year-old male patient was referred to us from another peripheral hospital where he was diagnosed with acute ST elevation MI. Patient had received loading dose with aspirin, clopidogrel and statin and was thrombolysed with Streptokinase as primary PCI was not available in that hospital.
Approximately three to four hours after the thrombolytic treatment, the patient began experiencing moderate hemoptysis and was transferred to our hospital. Upon examination, his blood pressure was 90/60 mmHg, and his heart rate was 102 beats per minute. His respiratory rate was 30 breaths per minute, and his oxygen saturation (SaO2) on room air was 81%. Pulmonary auscultation revealed crackles primarily at the lung bases, especially on the left side. No other signs of heart failure were observed.
The chest X-ray revealed bilateral alveolar infiltrates (Figure 1).
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Fig. 1: Chest Xray suggestive of bilateral alveolar lung infiltrates in lung parenchyma.
 The transthoracic echocardiography showed a reduced ejection fraction of 25–30%, with anterior wall hypokinesia. Initially, acute pulmonary edema was suspected, and intravenous furosemide was administered, but it had no effect.
Biological tests revealed a significant decrease in hemoglobin from 15.8 g/dL to 13.8 g/dL, with a normal platelet count and slightly elevated white blood cell count. Given the presence of hemoptysis, the drop in hemoglobin, and bilateral alveolar infiltrates on the chest X-ray, the diagnosis of alveolar hemorrhage (AH) was considered.
 A high-resolution computed tomography (HRCT) of the chest, including pulmonary angiography, revealed bilateral patchy condensations and micro nodules, strongly indicating AH.
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Fig 2: HRCT Chest image suggestive of patchy consolidation and micronodules.
In this case, we faced a dilemma regarding whether to continue anticoagulation and dual antiplatelet therapy (DAPT), given the patient's concurrent conditions: diffuse alveolar hemorrhage (DAH) and acute anterior wall myocardial infarction (AWMI). Additionally, the patient required coronary angiography and revascularization for acute MI.
Considering the patient was hemodynamically stable, not in cardiogenic shock, and had no arrhythmic events, we decided to delay coronary intervention to allow time for the resolution of DAH and improvement in respiratory function. The decision was made to withdraw anticoagulation and maintain the patient on a single antiplatelet agent in view of ongoing hemoptysis. Also patient was given short course of IV steroids.
Over the following 20-25 days, the patient’s respiratory function improved, and hemoptysis gradually ceased. After this stabilization, the patient was successfully posted for coronary angiography and subsequent revascularization in light of the acute myocardial infarction diagnosis.
Coronary angiogram revealed tight lesion  in LAD and RCA total occlusion ( CTO) filling retrogradely from LAD.
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Fig 3: Coronary angiography showing tight lesion in proximal LAD.
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Fig 4: Coronary angiography showing significant proximal LAD lesion.
Patient underwent PTCA to LAD and RCA using two drug eluting stents and was discharged thereafter on dual antiplatelets.
On follow up, patient was vitally stable and had no complaints of hemoptysis episodes thereafter.
Discussion 
“Thrombolytic therapy is a well proven strategy for reperfusion in acute myocardial infarction and has been proven to decrease the morbidity and mortality related to this condition. However, it can lead to hemorrhagic complications” (Ben et al., 2021). 
“Diffuse alveolar hemorrhage (DAH) syndrome is a very unusual complication of intravenous thrombolytic treatment for acute myocardial infarction with a high mortality rate and can go unnoticed. DAH usually occurs within a few hours to 5 days after thrombolysis.This pathology is defined by bleeding within the alveoli, which is due to dislocation of the alveolar-capillary membrane caused by injury or acute inflammation of the arterioles, venules, or alveolar capillaries”.1,23 The available literature does not cover the exact incidence of this complication, but it rather consists of few case reports.
“The pathogenesis of DAH attributable to thrombolytic therapy remains uncertain and may be explained by the pre-existing fibrinolytic states,the presence of parenchymal abnormalities or an immune reaction to streptokinase causing pulmonary capillaritis as it has been proposed”.20,23 It has been mentioned that “certain potential cofactors may predispose to this complication such as underlying lung diseases (chronic obstructive pulmonary disease, prior emphysema), recent pneumonia, cardiac catheterization, arrhythmias requiring defibrillation shock or cardiopulmonary resuscitation, heart failure, and substances abuse as cocaine and tobacco”.21,23 The clinical presentation of DAH is often marked by hemoptysis, anemia, and radiographic infiltrates, frequently accompanied by acute respiratory failure. 
In cases of myocardial infarction with acute pulmonary distress and alveolar opacities on chest X-ray, acute pulmonary edema is typically suspected. This can lead to inappropriate treatment with diuretics. Therefore, it is crucial to also consider DAH, especially when hemoptysis and/or a sudden drop in hemoglobin occur without a clear bleeding source.
“When the diagnosis is suggested, bronchial endoscopy with bronchoalveolar lavage (BAL) is the gold standard exam to confirm the diagnosis”.18,23 However, it is not usually possible, mainly depending on the patient’s condition. In our case, these exams were not performed.
“The management of DAH is based on two pillars: the treatment of respiratory failure and the correction of the anemia with packed red cell transfusions” (Ben et al., 2021). Discontinuing or deescalating antiplatelet and anticoagulation medication is necessary and may be life saving to allow for resolution of hemorrhage and improvement of lung function. 22 
Conclusion
An uncommon side effect of fibrinolytic treatment for MI, particularly when streptokinase is used, is diffuse alveolar bleeding. A high level of suspicion is necessary for the diagnosis of diffuse alveolar hemorrhage because the symptoms and indicators are vague and could cause a delay. Patients with acute pulmonary discomfort linked to hemoptysis, acute anemia with a sharp decline in hemoglobin, and lung infiltrates following thrombolysis should be evaluated for the diagnosis. To prevent acute respiratory failure and death, early diagnosis and therapeutic intervention are essential. 
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