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leomycin sulphate is a mixture of cytotoxic glycopeptide antibiotics
isolated from a strain of Streptomyces verticillus.1 Use of bleomycin in
squamous cell carcinoma, lymphoma, testicular carcinoma and malig-

nant pleural effusion has been associated with the development of pulmonary
fibrosis in 1% of cases.2 Development of alveolitis in the early period of
bleomycin-induced inflammation and fibrosis due to chronic inflammation
have been demonstrated.3,4 In the acute phase, an increase in the prothrom-
botic and procoagulant activity while a decrease in the fibrinolytic activity oc-
curs in the bronchoalveolar compartment.5 Fibroblast deposition in the lung
capillary endothelial cells, possibly through endothelial–mesenchymal tran-
sition was also shown in bleomycin-induced pulmonary fibrosis.6 Herein we
report development of pulmonary fibrosis following bleomycin treatment in

Bleomycin-Induced Pulmonary Fibrosis,
Severe Hypoxia and Intracardiac Air Embolism:

Case Report

AABBSSTTRRAACCTT  Bleomycin sulphate is a mixture of cytotoxic glycopeptide antibiotics isolated from a
strain of Streptomyces verticillus. Use of bleomycin in squamous cell carcinoma, lymphoma, tes-
ticular carcinoma and malignant pleural effusion has been associated with the development of pul-
monary fibrosis in 1% of cases. Bleomycin-induced pulmonary fibrosis results in severe hypoxemia
due to inflammation that develops in the alveolar capillary membrane and this patients are associ-
ated with less-than-expected response to medical treatment besides the likelihood of complications
related to mechanical ventilation. Herein, we report development of severe hypoxemia and in-
tracardiac air embolism under mechanical ventilation who has no response to medical treatment in
a 39-year-old male patient following bleomycin treatment.
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ÖÖZZEETT  Bleomisin sülfat, Streptomyces verticillus’un bir alt türünden izole edilmiş sitotoksik gliko-
peptid antibiyotiklerin bir karışımıdır. Skuamöz hücreli karsinom, lenfoma, testiküler karsinom ve
malign plevral effüzyonda kullanılan bleomisine bağlı %1 olguda pulmoner fibrozis gelişmektedir.
Bleomisin’e bağlı gelişen pulmoner fibrozis alveolokapiller membranda inflamasyon oluşumuna
bağlı ciddi hipoksi ile sonuçlanır. Bu hastalarda medikal tedaviye yanıt beklenenden azdır ayrıca
mekanik ventilasyona bağlı olası komplikasyonlar gelişmektedir. Bleomisin tedavisini takiben pul-
moner fibrozis gelişen, medikal tedavilere yanıt alınamayan, ciddi hipoksi ile seyreden ve mekanik
ventilasyon altında intrakardiyak hava embolisi gelişen 39 yaşındaki erkek olgumuz sunulmuştur.
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a 39-year-old male patient who was unresponsive to
medical therapy and developed intracardiac air em-
bolism under mechanical ventilation therapy.  

CASE REPORT

A 39-year-old male patient who had been received
2 doses of 0.5 U/kg bleomycin following orchiec-
tomy and radiotherapy for the testicular tumor a
month ago was admitted to the emergency depart-
ment with the signs of tachypnea (30/min), fever
(38.8 °C) and poor oxygen saturation (SpO2: 88%).
Informed  consent form was taken from the patient
and the patient was transferred to intensive care unit
(ICU) upon detection of bilateral consolidation in
the lung tomography with the diagnosis of bron-
chopneumonia (Figure 1). His length of stay in the
ICU was composed of four consecutive phases prin-
cipally, including noninvasive mechanical ventila-
tion (NIMV) phase, invasive mechanical ventilation
phase prior to tracheotomy (IMV), tracheal insuf-
flation phase and post-insufflation phase (Figure 2).
While administration of NIMV in BIPAP/ST mode
with PEEP: 8 cm H2O, FiO2: 40% in the first three
days of hospitalization at the ICU enabled improve-
ment in PaO2/FiO2 ratio, tachypnea (50/min), hy-
percarbia (70 mmHg), PaO2/FiO2 (178) development
on the third day of ICU stay necessitated initiation of
IMV in pressure controlled ventilation (PCV) mode
with PEEP; 10 cm H2O, FiO2; 40%. Although re-
cruitment maneuver (30 cmH2O PEEP; 30 sec) was
administered on days 3 and 11, no improvement was
observed in PaO2/FiO2 ratio and hypercarbia. On
day 8, upon identification of an increase in the con-
solidation areas in the lung tomography (Figure 1)
and development of septic shock; noradrenaline and
hydrocortisone were added to the treatment.  From
day 12 to 21, percutaneous tracheotomy was per-
formed followed with tracheal oxygen insufflation
(10 L/min) while IMV support was continued in
SIMV-PSV mode. In this period, PEEP was reduced
while peak pressures were increased due to hyper-
carbia. Due to continuation of hypoxia and hyper-
carbia under tracheal insufflation from the day 17,
inhaler surfactant, inhaler iliomedin (PGI2) and in-
travenous non-steroidal anti-inflammatory drug
(NSAID) were added to the treatment. Upon tomo-
graphic finding of an increase in consolidation areas

on day 21 (Figure 1) inhaler treatments and tracheal
insufflation were discontinued. While recruitment
maneuver was repeated (30 cmH2O PEEP; 30 sec),
he developed hypercarbia (97 mmHg) and pneu-
mothorax. The pneumothorax recurred two more
times between days 21 and 30 following thoracic
drainage as accompanied with lack of improvement
in PaO2/FiO2 ratio and PaCO2 under high  Peak and
PEEP pressures. Patient developed sudden hypoten-
sion, bradycardia and poor saturation (85%) on day
30. Trans-esophageal echocardiography (TEE) re-
vealed intracardiac air embolism and patient was lost
following cardiac arrest (Figure 3).

DISCUSSION

Bleomycin is the most commonly used drug in in-
duction of pulmonary fibrosis in experimental
studies.2-4 To date, no treatment has been clearly
shown to reverse the fibrosis after the development
of pulmonary fibrosis,7,8 whereas there are also
studies indicating the prevention or slowing down
of fibrosis development via use of certain drugs

FIGURE 1: Radiological imaging.
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prior to or concomitant with bleomycin treatment
including glucocorticoids, prostaglandins, surfac-
tants, prostacyclin analogues.9-11 In our case, there
was no response to treatment with inhaler surfac-
tant, inhaler prostacyclin, and IV NSAIDs one
month after the use of bleomycin. NIMV and IMV
was shown to be similar in terms of mortality in
case of need to mechanical ventilation support
among patients with pulmonary fibrosis.12,13

In our patient, due to development of tachyp-
nea, hypoxia and hypercarbia despite the NIMV
support within the first three days, IMV was initi-
ated while peak and PEEP pressures were also re-
quired since hypoxia and hypercarbia were
maintained under IMV. Use of high tidal volume
after pulmonary fibrosis was shown to be associ-
ated with increase in lung injury and decrease in
survival by triggering the inflammatory process.14-

17 For tidal volumes over 6ml/kg, release of inflam-
matory mediators from epithelial membrane such
as macrophage inflammatory protein-2 (MIP-2)
and IFN-γ-inducible protein (IP-10) has been

shown to cause ventilator induced lung injury
(VILI).18,19 Similarly, in cases with bleomycin-in-
duced pulmonary fibrosis MIP-2 and IP-10 lead
lung injury via angiogenic activity and fibroblast
migration.20-22 For this reason, management of arti-
ficial ventilation process in bleomycin-induced
pulmonary fibrosis has been quite challenging. It
seems more appropriate to use low inspiratory
pressures and self-controlled NIMV or IMV mod-
els. Since concomitant presence of pulmonary hy-
pertension in pulmonary fibrosis has been claimed
to cause stroke via leakage of air into the alveolo-
capillary bed, use of high inspiratory pressure may
exacerbate the fragility of the alveolo-capillary re-

FIGURE 3: Intracardiac air embolism.

FIGURE 2: Daily PaO2/FiO2 (max.), PaCO2 (max.), Peak (min.), PEEP (max.), I: Intubation, 
R: Recruitment; T: Tracheotomy; P: Pneumothorax.



gion.23 The rate of intracardiac air formation was
shown to be 73% after open heart surgery and 11%
following coronary bypass graft, while a total of 6
cases were reported to develop acute myocardial
infarction due to intracardiac air following open
heart surgery.24,25 In case of experimental studies,
it was demonstrated that 0.1 ml of air in coronary
vessels is sufficient to cause myocardial infarction.26

Data on higher efficacy of TEE in identification of
intracardiac air embolism are available in the liter-
ature.23-27 In our patient diagnosed with pulmonary
fibrosis and co-morbid pulmonary hypertension,
development of intracardiac air embolism seems to
be secondary to alveolo-capillary injury due to in-
creased fragility of the region by application of high
inspiratory pressures. Accordingly, development of

sudden cardiac arrest was considered to be related
to acute myocardial infarction.  

In conclusion, our report emphasizes that
bleomycin-induced pulmonary fibrosis may have
fatal consequences. Given that no benefit of the se-
lected mechanical ventilation strategies or medical
treatments on the clinical course, this group of pa-
tients seems to be drawn into a therapeutic process
with the lung transplantation as the single most al-
ternative. Therefore, meticulous consideration of the
exact indications as well as likely complications is es-
sential in patients to receive bleomycin treatment.
Moreover, prophylactic treatments planned to be ad-
ministered prior to or simultaneously with bleomycin
may contribute significantly to the prevention of fatal
outcomes in patients to receive bleomycin.
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