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Abstract: Alveolar hemorrhage (AH) is a heterogeneous clinical syndrome with a high
mortality rate, characterized by extensive bleeding into the alveolar spaces. AH secondary to
systemic thrombolysis treatment in the setting of acute myocardial infarction is an uncom-
mon complication, but potentially fatal and can lead to acute respiratory failure. This entity is
rarely reported in the literature. We report two cases of acute AH after intravenous throm-
bolysis for acute myocardial infarction, which could contribute to the literature on the
subject, and discuss the risk factors as well as the clinical and radiological findings support-
ing the diagnosis. We overview also the rare previous published case reports in this context,
and we contrast our findings with those reported in the literature.

Keywords: hemoptysis, alveolar hemorrhage, myocardial infarction, fibrinolytic therapy,

streptokinase

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)."

Systemic thrombolysis in the setting of acute myocardial infarction (AMI)
remains, in the absence of contraindications, an effective treatment.” 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.>*

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.’ 2!

We hereby report two cases of acute alveolar hemorrhage complicating throm-
bolytic therapy in myocardial infarction, hoping to contribute to expand the litera-
ture data on this subject.

We discuss in this article, through our cases and a literature review, the risk
factors, the clinical and the radiographic findings that suggest and support the
diagnosis, as well as the management issues related to this unusual and life-

threatening situation.
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Cases Presentation

Patient |

A 61-year-old male patient, heavy smoker, with coronary
heart disease history, presented to the emergency depart-
ment of our hospital with ST segment elevation myocar-
dial infarction (STEMI). He received,
loading doses of aspirin and clopidogrel, and then had

immediately,

successful thrombolysis with Tenecteplase (Metalyse).

Two days later, he developed a moderate hemoptysis. On
physical examination, he was apyretic at 37°C, he was hemo-
dynamically stable with a blood pressure at 100/60 mmHg,
a heart rate at 60 beats/minutes and no peripheral signs of
shock.

However, he was polypneic with a respiratory rate at
25 cycles/minute and his oxygen saturation (SaO2) on
room air had dropped from an initial value of 96% to 8§9%.

Pulmonary auscultation revealed crackles limited to the
lung bases. There was no other sign of heart failure.

Arterial blood gas analysis revealed normal pH of 7.45,
normocapnia of 32 mmHg, but hypoxia 54 mmHg and low
oxygen saturation (Sa02) of 8§9%.

The chest X-ray revealed bilateral alveolar infiltrates
(Figure 1).

The transthoracic echocardiography showed an ejec-
about 50%

tion fraction of and a posterior wall

hypokinesia.

Figure | Bedside chest X ray showing diffuse and bilateral lung infiltrates, cepha-
lization of the pulmonary vessels, bronchial wall thickening giving the aspect or
railway track in the upper right lung field and blunting of the right costophrenic
angle. The cardiac silhouette is not interpretable (not standing chest x ray).

Given the context, the first diagnosis evoked was acute
pulmonary oedema, and on this presumption, we started
intravenous (IV) furosemide that was ineffective.

Meanwhile, the urgent biologic workup carried out
showed a significant drop of hemoglobin level from 15.6
g/dL to 12.8 g/dl, with normal platelet and leukocyte
count. A second oriented physical examination did not
reveal any other bleeding manifestations.

In front of hemoptysis, acute drop in hemoglobin level
and bilateral alveolar infiltrates on chest X-ray, the diag-
nosis of AH was considered.

High-resolution computed tomography (HRCT) of the
chest (Figure 2) was performed and revealed bilateral
alveolar patchy condensations predominating posteriorly
especially at the basal area associated with diffuse micro
nodules, strongly suggestive of AH.

We decided to withdraw anticoagulation (Intravenous
continuous heparin sodium infusion) and maintain the
double antiplatelet therapy.

The patient experienced progressive improvement of
his respiratory parameters over the next 48 hours under
oxygen administered via facial mask, without any recur-
rence of hemoptysis.

A coronary angiogram performed six days after myo-
cardial infarction revealed a significant thrombotic stenosis
of the distal right coronary artery, successfully treated with
the implantation of a drug-eluting stent.

He was discharged, after adequate monitoring, on dual
antiplatelet therapy (100 mg of aspirin and 75 mg of
clopidogrel) and had an uneventful 12-month follow-up.

Patient 2
A 63-year-old male without any comorbidities presented to
the emergency department one hour after the onset of
acute constricting chest pain. Shortly thereafter, he devel-
oped an episode of sustained ventricular tachycardia,
which was converted to sinus rhythm by electrical cardio-
version. He soon recovered his full consciousness, with
good vitals. An electrocardiogram revealed ST segment
elevation in the inferior leads. After receiving loading
doses of aspirin and clopidogrel, thrombolysis with
Streptokinase (1.5 million units) was initiated according
to standard protocol. The chest pain disappeared, and the
electrocardiogram performed 90 minutes after thromboly-
sis showed ST segment elevation resolution.

Within the first 24 hours of monitoring in the cardiol-
ogy intensive care unit, the patient experienced acute
saturation level

dyspnea with hemoptysis. Oxygen
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Figure 2 (A-D) High Resolution Computed Tomography showing scattered ground glass opacities, with predominant bilateral postero-basal and central distribution. It is

associated occasionally with a septal thickening giving the aspect of crazy paving.

dropped from 97% to 89% and pulmonary auscultation
revealed bilateral diffuse crackles. There were no other
signs of heart failure otherwise.

A bedside chest X-ray revealed alveolar opacities
(Figure 3), and the thoracic CT scan (Figure 4) showed
bilateral multiple alveolar lesions strongly suggesting
a diffuse DAH. The blood workup results, revealed
a severe drop of hemoglobin level from 13 to 9 g/dl.

The transthoracic echocardiography showed an ejec-
tion fraction of about 40% as well as posterior wall hypo-
kinesia and pulmonary arterial hypertension.

We proceeded to coronary angiography (CAG) performed
through the right radial artery, revealing a critical sub-
occlusion of the left circumflex artery with TIMI grade 3 flow.

The indication of a transluminal angioplasty was evi-
dent; however, we decided to delay the angioplasty
because of the severity of the hemorrhage.

Oxygen therapy and blood transfusion were implemen-
ted. We maintained the double antiplatelet therapy but
decided on anticoagulation withdrawal (Intravenous con-

tinuous heparin sodium infusion).

After two weeks of hospitalization and close monitor-
ing, the hemoptysis started to improve gradually, his oxy-
gen saturation on room air increased to 95% and his lung
fields were clear. He had a steady hemoglobin level.
A chest X-ray taken after 3 weeks showed resolution of
lesions. Before being discharged, the patient underwent
a successful angioplasty of the circumflex coronary lesion.
One year later, the patient is asymptomatic at follow-up.

For our two patients, we conducted an etiological inves-
tigation, looking for arguments in favour of vasculitis: the
screening for anti-glomerular basal membrane antibodies,
antinuclear antibodies, anti-double stranded deoxyribonu-
cleic acid antibodies, peripheral anti-neutrophil cytoplasmic
antibodies (p-ANCAs) and cytoplasmic ANCAs was nega-
tive. The retroviral screening was negative, as well.

Discussion
Thrombolytic therapy is a well proven strategy for reper-
fusion in acute myocardial infarction and has been proven
to decrease the morbidity and mortality related to this
However, it can lead

condition. to hemorrhagic
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Figure 3 Bedside chest X ray showing diffuse interstitial lung disease, affecting
predominantly the right upper lobe. The right scissure is well visible. We remark also
the blunting of the right costophrenic angle. The mediastinum is not interpretable.

complications. The most common types of thrombolytic-
related major bleeding complications are gastrointestinal

tract and intracranial hemorrhages.**

Diffuse alveolar hemorrhage (DAH) syndrome is
a very unusual complication of intravenous thrombolytic
treatment for acute myocardial infarction with a high mor-
tality rate and can go unnoticed. 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." The available literature does not cover the
exact incidence of this complication, but it rather consists
of few case reports.

These two cases highlight a serious hemorrhagic compli-
cation of fibrinolytic treatment for AMI that can go unnoticed
because it can be confused with other diagnoses. According
to our knowledge, no case of AH associated with
Tenecteplase (Metalyse) has been previously reported.

Table 1 summarizes data from all cases reported in the
literature to date. All reported cases were of males aged
between 24 and 75 years old, suggesting that male sex
might be a risk factor for DAH secondary to intravenous
thrombolytic therapy in the setting of AMI.

Three fibrinolytic agents have been used in these cases:
streptokinase, urokinase and Actilyse®™ (Alteplase-rtPA).

Figure 4 (A-D) Computed Tomography Scan showing Crazy paving with ground glass opacities and bilateral thickening of the interlobular septa, located predominantly in
the right upper lobe, the middle lobe and the basal segments of the right lower lobe, the apical segment of the left upper lobe and the upper segment of the left lower lobe.
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Most of these patients received streptokinase, similarly to
our second case.

We can see that DAH usually occurs within a few
hours to 5 days after thrombolysis.

The pathogenesis of DAH attributable to thrombolytic
therapy remains uncertain and may be explained by the
pre-existing fibrinolytic states, the presence of parenchy-
mal abnormalities or an immune reaction to streptokinase
causing pulmonary capillaritis as it has been proposed.? 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 cardiopul-
monary resuscitation, heart failure, and substances abuse
Green et al*> described that

some patients with alveolar hemorrhage had capillaritis,

. 21
as cocaine and tobacco.

suggesting an immune reaction since streptokinase is asso-
ciated with a wide spectrum of allergic reactions, such as
anaphylaxis, bronchospasm, and type III immune reac-
tions. Tio et al’ described the finding of antibodies against
streptokinase in patients with HA treated with thromboly-
tics, which would support this theory. However, in some
cases, no predisposing factor has been identified.

For our second patient, defibrillation prior to thrombo-
lytic administration may have contributed to the occur-
rence of DAH. The potential role of defibrillation in
DAH should be further clarified.

The clinical presentation is often characterized by the
acute onset of a classical diagnostic triad: hemoptysis, ane-
mia, and radiographic infiltrates. In addition, this triad is
associated with acute respiratory failure. In our first case,
heart failure was suspected, which led to a delay in diagnosis.

On chest X-ray, the radiological findings, consist, clas-
sically, in diffuse patchy infiltrates, and alveolar opacities
involving, primarily, the central portion of the lung, parti-
cularly the middle and lower lobes. Rarely, areas of con-
solidation were observed. On Chest CT scan as well, the
bilateral ground-glass opacities predominate in central area
of the lungs with relative sparing of the lung periphery. It
is also worth noting that the infiltrates were unilateral in
two of the reported cases.”'*!?

In myocardial infarction, acute pulmonary edema is the
first diagnosis to be suspected in the case of acute respira-
tory distress with alveolar opacities on chest X-ray which
treatment with diuretic.

can lead to inappropriate

Therefore, we should also consider the diagnosis of DAH
especially in the presence of hemoptysis and/or a sudden
drop in hemoglobin levels with no apparent bleeding site.

When the diagnosis is suggested, bronchial endoscopy
with bronchoalveolar lavage (BAL) is the gold standard
exam to confirm the diagnosis.'® However, it is not usually
possible, mainly depending on the patient’s condition. In
our cases, 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. Nasal oxygen
therapy should suffice in correcting hypoxemia in moder-
ate forms. Otherwise, artificial ventilation with the use of
positive pressure would be in order.”!

Discontinuing antiplatelet and anticoagulation medica-
tion is necessary.””> Antifibrinolytic agents, such as tra-
nexamic acid was used in one case.”

The clinical course was good in about 80% of cases
with full recovery within one to two weeks. The prognosis
depends on the extent of the myocardial infarction, the
volume of the hemorrhage and the degree of the cardior-
espiratory compromise. Before our publication, only 20
cases were reported in the English medical literature,
with five deaths; therefore, the mortality rate was 25%.

It should be considered that when diagnosing DAH,
systemic vasculitis or connective tissue disease should be
ruled out. The analytical results of our cases were nega-
tive, so that fibrinolytic drug was the cause.

Conclusion

Diffuse alveolar hemorrhage is an unusual complication of
fibrinolytic therapy for MI, especially with streptokinase.
The diagnosis of diffuse alveolar hemorrhage requires
a high degree of suspicion, as signs and symptoms are
nonspecific and may delay diagnosis. Diagnosis should be
considered in patients with acute pulmonary distress asso-
ciated to hemoptysis, acute anemia, and pulmonary infil-
trates after thrombolysis. Early diagnosis and therapeutic
management are critical to avoid acute respiratory failure
and death. Risk factors and a probable etiology of this
complication should be investigated.

Institutional Approval
We have the approval of our institution (Habib Thameur
hospital of Tunis) to publish the case details.
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Consent
Written informed consent was obtained from the two

patients for the publication of this report and accompany-

ing images.
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The authors report no conflicts of interest in this work.
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