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Abstract

Background: Stenotrophomonas maltophilia-induced pulmonary haemorrhage is considered a fatal infection
among haematological patients. The outcome can be explained by the patients’ immunity status and late diagnosis
and treatment.

Case presentation: \We present the rare case of successful outcome in a 61-year-old female who developed
alveolar haemorrhage and acute respiratory distress syndrome 8 days after a chemotherapy session for her acute
lymphoblastic leukaemia, in the context of secondary bone marrow aplasia. Stenotrophomonas maltophilia was
isolated in sputum culture. The patient benefitted from early empirical treatment with colistin followed by
trimethoprim/sulfamethoxazole, according to the antibiogram. Despite a severe initial clinical presentation in need
of mechanical ventilation, neuromuscular blocking agents infusion, and ventilation in prone position, the patient
had a favourable outcome and was discharged from intensive care after 26 days.

Conclusions: Stenotrophomonas maltophilia severe pneumonia complicated with pulmonary haemorrhage is not
always fatal in haematological patients. Empirical treatment of multidrug-resistant Stenotrophomonas maltophilia in
an immunocompromised haematological patient presenting with hemoptysis should be taken into consideration.
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Background

Stenotrophomonas wmaltophilia is an anaerobic non-
fermentative bacteria that does not cause infections in
immunocompetent hosts, but might be fatal in patients
with weakened immune system [1]. Several case reports
and case series describing pulmonary haemorrhage
caused by respiratory infection with Stenotrophomonas
maltophilia have been reported in adult patients with
haematological diseases [2]. Severe pulmonary haemor-
rhage due to Stenotrophomonas wmaltophiliahas also
been reported in neonates [3].

The literature presents a variety of cases in adults with
allogeneic stem cell transplantation [4, 5] or secondary
to chemotherapy-induced pancytopenia, particularly
myeloid leukaemia [6, 7]. In all these cases, the mortality
was very high; Mori et al. reported no survival in one re-
view of haematological adult cases [2].

We report the case of successfully treated severe Ste-
notrophomonas maltophilia respiratory infection compli-
cated with pulmonary haemorrhage in a chemotherapy-
induced pancytopenia patient diagnosed with acute
lymphoblastic leukaemia.

Case presentation

A 61-year-old female was diagnosed in December 2018
with Philadelphia chromosome-positive acute lympho-
blastic leukaemia. Her past medical history was signifi-
cant for hypertension and type 2 diabetes mellitus for
more than 10 years. At the moment of diagnosis, the
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total white blood cell count was 31 x 10°/L (WBC) with
peripheral blood smear showing 47% blasts, haemoglo-
bin 7.4 g/dL, and 100 x 10°/L platelets count (PLT). The
bone marrow smears showed hypercellularity with more
than 90% blast cells. The flow cytometry revealed 75%
blast cells compatible with common B cell acute
lymphoblastic leukaemia. The cytogenetic and fluores-
cence in situ hybridization analysis have identified the
translocation t (9;22)(q34;q11)(Philadelphia chromo-
some). The molecular analysis was positive for BCR-
ABL fusion gene (p210 isoform), and the BCR-ABL/ABL
ratio was 31.55%. The patient received treatment accord-
ing to GRAAPH2005 protocol with Imatinib 600 mg/
day. The patient achieved complete morphological re-
mission after the induction, with a molecular response
BCR-ABL/ABL ratio of 0.12% IS.

The 6 months follow-up assessment showed a deep
molecular response (molecular analysis ratio BCR-ABL/
ABL: 0.0086% -MR4.0 log IS). The cytogenetic analysis
46,XX [20] was consistent with a complete cytogenetic
response, and the bone marrow aspiration showed trili-
neage dysplasia. Her treatment was continued with the
same regimen.

On day eight after consolidation therapy with cycle 3
(Methotrexate 1g/m?> at day 1, Cytarabine 500 mg/m®
BID at day 2 and day 3), a severe aplasia developed
(0.76 x 10°/L. WBC, 0 x 10°/L absolute neutrophil count
(ANC), 7 x 10°/L PLT), and she became febrile with a
mild cough and a small area of right perihilar infiltration
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Fig. 1 Chest radiography showed a small area of right perihilar infiltration (day 8 after chemotherapy)
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on chest X-rays (Fig. 1), despite prophylactic treatment
with levofloxacin. Sputum culture and peripheral blood
cultures were performed, and the patient was started on
empirical broad-spectrum antibiotics (piperacillin-tazo-
bactam, amikacin) and fluconazole.

Over the next 2 days, the respiratory status worsened,
and the patient developed severe cough and hemoptysis,
dyspnea and an increased in the oxygen demand. Consid-
ering the worsening clinical status, the risk of multidrug-
resistant (MDR) germs infection, as well as severe bone
marrow aplasia with multiple hospitalizations, the anti-
biotic treatment was escalated to meropenem, linezolid,
amikacin, and fluconazole was switched to voriconazole.
The patient received platelets and subcutaneous granulo-
cyte colony-stimulating factor treatment.

Four days after the onset of fever (11days after
chemotherapy), the patient was admitted to ICU for type
I respiratory failure and pulmonary haemorrhage. On
ICU admission, the patient was conscious and oriented,
very dyspneic and tachypneic with a respiratory rate of
38/min, and a SpO,78% on 121 per minute (Ipm) O, on
facial mask, and bilateral auscultatory pulmonary
crackles. The blood pressure was 200/120 mmHg, and
the heart rate was 100 beats per minute, sinus rhythm.
There were no signs of peripheral hypoperfusion. The
temperature was 37.3° Celsius. The arterial blood gases
revealed a pH7.39, PaO,64 mmHg, PaCO, 30 mmHg,
lactate 1.5 mmol/L. The antibiotic cover was broadened
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with the addition of colistin. After 2 h on high flow nasal
oxygen (FiO, 1, flow 501pm) and in the absence of clin-
ical improvement (persistent respiratory effort), mechan-
ical ventilation (6 ml/kg, positive end-expiratory pressure
titrated at 12cm H,O, plateau pressure 28 cm H,0),
sedation, and continuous muscle paralysis were initiated.
One-hour post intubation, the PaO,/FiO, ratio was to
52, on 100% O,. The decision to initiate ventilation in
prone position for 18 h was made at this point, with
poor respiratory responsiveness (PaO,/FiO, ratio 114).
The chest X-rays at this moment is shown in Fig. 2. The
acute respiratory distress syndrome (ARDS) diagnosis
was established. Within the next 24 h in the ICU (day 12
after chemotherapy), the patient recovered from aplasia
(1014 x 10°/L WBC, 8.36x10°/L ANC, 103 x 10°/L
PLT). The neuromuscular blockade was discontinued
after 48 h.

The clinical state and blood results prior to ICU ad-
mission are summarized in Fig. 3.

The sputum culture was positive for Stenotrophomo-
nas maltophilia (cultured on day 9 after chemotherapy,
2 days before the ICU admission). Therefore, the anti-
biotic treatment has been de-escalated to colistin (4.5
MIU, BID, after initial bolus dose of 9 MIU) and tri-
methoprim/sulfamethoxazole (800 mg/160 mg, QID).
After other 2 days, the antibiogram showed a germ sus-
ceptible to trimethoprim/sulfamethoxazole (TMP/SMX),
intermediary susceptible to levofloxacin, and resistant to
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entire right lung and the lower lobe of the left lung are seen

Fig. 2 Chest X-rays at the moment of ICU admission, after tracheal intubation and mechanical ventilation initiation. Alveolar consolidation of the
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Fig. 3 Summary of the clinical and biochemical parameters before ICU admission
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all beta-lactams and aminoglycosides (no determined
MIC available). The antibiotic treatment has been fur-
ther de-escalated the next day to TMP/SMX only for a
total duration of 7 days. Unfortunately, the laboratory
was logistically unable to test the susceptibility to colis-
tin at this point. All blood cultures were reported nega-
tive during the hospital stay.

The respiratory improvement allowed for a bron-
choscopy with bronchoalveolar lavage, 3days after
ICU admission, which showed a non-haemorrhagic
mucosa, and numerous blood clots. The cytologic
examination was very rich in red blood cells with
some macrophages, rare lymphocytes and neutrophils.
Respiratory cultures from the bronchoalveolar lavage
were negative.

The clinical course was marked by a failed extubation
at day 11 of ICU, explained by ICU-induced neuromyo-
pathy and ventilator-associated pneumonia (VAP) with
MDR Pseudomonas aeruginosa susceptible only to colis-
tin (MIC 2), and resistant to carbapenems and other an-
tibiotics. Treatment with IV and nebulized colistin was
introduced for a total duration of 2 weeks. The respira-
tory status progressively improved, allowing the success-
ful extubation on day 20 in ICU. The chest X-rays post
extubation is shown in Fig. 4.

The patient was transferred to the haematology
ward after 26days of ICU stay and 37 days after
chemotherapy. The patient was discharged home soon
after, on family request, and her clinical condition
and respiratory function were excellent at 10 months
follow up.

Discussion and conclusion

We reported a case of severe acute respiratory distress
syndrome (ARDS) with alveolar haemorrhage and a
good response to treatment. To our knowledge, this is
the first reported case of pulmonary haemorrhage and
ARDS caused by a fulminant Stenotrophomonas malto-
philia respiratory infection in Eastern Europe, and it
seems to be a rare case of positive outcome in a patient
with haematological malignancy.

The patients diagnosed with acute leukaemia have a
high risk of infection with opportunistic pathogens. The
pulmonary haemorrhage caused by Stenotrophomonas
maltophilia is a rare condition with a poor outcome.
Several reports have shown the presence of predisposing
factors like severe thrombocytopenia, severe and pro-
longed neutropenia, the previous use of quinolones, cor-
ticosteroids, and immunosuppressive therapy [2, 8, 9].
Our patient had grade IV thrombocytopenia and neutro-
penia secondary to chemotherapy. She also had a history
of prolonged hospitalization for chemotherapy and com-
plications related to chemotherapy, and she was treated
with multiple classes of antibiotics, including quinolones,
and she had prolonged corticosteroids use.

In the published literature, we found 34 haemato-
logical patients with Stenotrophomonas maltophilia and
pulmonary haemorrhage [2, 8]. Most patients (22 out of
34) were diagnosed with acute myeloid leukaemia, and
the mortality rate was 100%, and the survival length was
0-43 days. It is important to notice the high early death
rate: almost 80% of patients died in the first 3 days after
the onset of the respiratory symptoms. Another
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Fig. 4 Chest X-rays after extubation (day 20 of ICU). The regression of the bilateral infiltrates and mild bilateral pleural effusion can be noticed
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significant point is that 37% of patients had a non-
remission state of their haematological disease.

The particularity of our case is that the patient recov-
ered very soon from severe aplasia after ICU admission
(day 1) permitting the respiratory stabilization in the ab-
sence of recurrent hemoptysis. Also, we speculate that
the empirically introduced colistin at the moment of
ICU admission for ARDS, associated with neutrophil
count recovery, might have been efficient in stopping
the bacterial proliferation. The only available options to
treat the Stenotrophomonas maltophilia infection, in this
case, were TMP/SMX and colistin - which has not been
tested because of laboratory unavailability of the antibio-
gram kit. The literature-reported resistance of Stenotro-
phomonas maltophilia to colistin was < 10% [10]. There
is no standard therapy for the treatment of severe Steno-
trophomonas maltophilia pneumonia with pulmonary
haemorrhage, but combination antibiotic therapy repre-
sents an alternative to consider in critical situations [9].
In our case, the patient received colistin and TMP/SMX
combination for 2 days, the time between the germ iden-
tification and the antibiogram results, followed by fur-
ther de-escalation to TMP/SMX only. The decision to
continue IV colistin has been taken considering the fact
that the patient has been already exposed to levofloxa-
cin, the possibility of a MDR germ and the unknown
bioavailability of enterally administered TMP/SMX in a
severely ill patient with reactive digestive ileus and gas-
tric stasis (the IV form is not available in our country).

Some retrospective studies have shown that, during
ICU stay, the absence of neutropenia recovery and the
presence of organ failure are associated with poor out-
come in the critically ill patient with malignancy [11,
12]. Furthermore, according to other reports, survival
was higher for patients who underwent a first-line
chemotherapy, had lobar ARDS and who received anti-
biotic treatment active on difficult-to-treat bacteria like
Pseudomonas aeruginosa and Stenotrophomonas malto-
philia [11]. The duration of neutropenia seems to be
correlated with short-term mortality, while 30-day mor-
tality is affected by organ dysfunction [12, 13].

One explanation for the high mortality in this clinical
situation could be that the patients do not survive the
first days of ICU because of the difficulty of proper
pathogen isolation and its corresponding antibiogram,
allowing targeted antibiotic treatment [2]. Indeed, 3 days
were needed to identify the pathogen in the respiratory
samples, and 5days to have complete cultures and
susceptibilities.

The consequence of initial wide spectrum antibiotic
treatment was the development of a late VAP with MDR
Pseudomonas aeruginosa. We are not able to provide a
full explanation for this pneumonia with a MDR germ
susceptible to colistin in a patient who already received
colistin, as a serum colistin level was not measured (lo-
gistically unavailable). Nevertheless, we may speculate
that this might have happened due to changes in the vol-
ume of distribution in the patient with prolonged ICU
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hospitalization. The efficacy of associated nebulized co-
listin might be an argument for an increased active con-
centration in the targeted organ. Overall, the prolonged
treatment with colistin was well tolerated with no neuro-
toxicity, nor nephrotoxicity.

The clinical management of this case had limitations
and debatable aspects, such as the unavailable quantita-
tive sputum culture, a long delay in obtaining germ
identification and antibiogram, the unavailable colistin-
resistance kit for Stenotrophomonas maltophilia, the un-
available IV form for TMP/SMX, or the impossibility to
determine the colistin serum levels. The rapid escalation
in the antibiotic cover might be partially explained by
our national known struggle and local experience with
bacterial resistance.

Infections with multi-resistant opportunistic pathogens
in haematological patients treated with chemotherapy is a
complication that associates therapeutic challenges and
high mortality rate. This clinical case highlights the sever-
ity and rapid progression of Stenotrophomona smaltophi-
lia pneumonia in a patient with acute lymphoblastic
leukaemia. The patient had a good outcome following
treatment with Colistin and TMP/SMX, associated with
rapid recovery cell count after the pneumonia onset.

This case might be an argument that the clinician
might consider the empirical covering of Stenotrophomo-
nas maltophilia, particularly in the immunocomprom-
ised haematological patient presenting with hemoptysis,
as it proves that Stenotrophomonas maltophilia is not al-
ways lethal in fragile haematological patients.
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