
BMJ Case Reports 2011; doi:10.1136/bcr.03.2011.4028 1 of 3

  BACKGROUND 
 Bortezomib (velcade) is a proteasome inhibitor used 
increasingly since 2006 for the treatment of multiple mye-
loma in patients who have received at least one prior ther-
apy 1  and now also as fi rst line treatment in patients with 
renal failure at presentation. Common adverse effects of 
bortezomib are fatigue, gastrointestinal symptoms, throm-
bocytopenia and neuropathy. 2  

 There are only seven cases described in the literature of 
acute pneumonitis following this treatment. 3  –  6  This is the 
fi rst case in which multiple discrete episodes of pneumonitis 
were seen, each occurring with a delay after administration 
of the bortezomib dose. This delay, along with the com-
mon constellation of symptoms, contributed to mistaken 
diagnoses of pulmonary oedema or infection, which sug-
gests that bortezomib-induced pneumonitis may be under-
reported. 

 In previous cases, this complication has been treated 
with systemic steroids with variable degrees of success. 
To increase chemotherapeutic effi cacy, the latest bort-
ezomib protocols followed here advocate concurrent ster-
oid administration, 2  yet pneumonitis occurred despite this. 
There is, therefore, a need to fi nd other treatment options 
for this complication, and we highlight that co-trimoxa-
zole (trimethoprim/sulphamethoxazole) may have had a 
protective effect when co-administered with one of the 
doses in this case.  

  CASE PRESENTATION 
 A Caucasian male smoker in his mid-50s presented with 
renal failure due to a relapse of multiple myeloma, 3 years 
after fi rst line therapy. He was retreated with bortezomib 
and dexamethasone according to the Clinical Response and 
Effi cacy Study of bortezomib in the Treatment of refrac-
tory myeloma trial protocol, 2  receiving fi ve doses (1.25 
courses) of 2.1 mg intravenous bortezomib. Initial pulsed 
steroids (dexamethasone 40 mg daily) were reduced to 20 
mg daily for 2 days in association with bortezomib doses 
four and fi ve due to suspected infection. 

 He developed four episodes of hypoxia, fever and radio-
graphic interstitial changes, occurring with a delay of 3–6 
days after all but the fourth bortezomib dose. Each episode 
lasted between 3 and 6 days ( fi gure 1 ).  

 In each episode he had cough and dyspnoea, with 
wheeze and bi-basal crackles on auscultation. Oxygen 
saturation on air dropped to 83–89% from his baseline of 
95%, thus increasing his inspired oxygen requirements.  

  INVESTIGATIONS 
 Blood tests showed normal white cell and platelet counts; 
C-reactive protein remained at a baseline of 50–60 mg/l. 

 Serial chest radiographs showed episodic development 
and resolution of bi-basal reticular shadowing and pleural 
effusions ( fi gure 2 ). Four days after the third bortezomib 
dose, CT pulmonary angiogram showed extensive nodular 
interstitial shadowing in both lungs ( fi gure 3 ).    

  DIFFERENTIAL DIAGNOSIS 
 This common pattern of presentation is seen in cardio-
genic pulmonary oedema and bacterial pneumonia, with 
or without bronchospasm.  

  TREATMENT 
 The patient did not respond to empirical piperacillin/tazo-
bactam, bronchodilators or diuretics. Co-trimoxazole (960 
mg twice daily intravenously) was initiated following the 
third and most severe episode for suspected  Pneumocystis 
jiroveci  pneumonia, although PCR assays for pneumocystis 
infection were subsequently negative. The co-trimoxazole 
course coincided with the fourth dose of bortezomib, the 
only dose not followed by a delayed acute pneumonitis.  

  OUTCOME AND FOLLOW-UP 
 The patient’s myeloma markers indicated a good response 
to bortezomib, but the drug was discontinued after the 
fi fth dose. He recovered to his baseline respiratory func-
tion with a normal chest radiograph, but unfortunately 28 
days later, developed clostridium diffi cile sepsis and died.  
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  Summary 
 The authors describe a case of episodic acute pneumonitis occurring after repeated doses of bortezomib, a drug being used increasingly to 

treat multiple myeloma. The delay in presentation each time with fever, dyspnoea, hypoxia and interstitial radiological changes contributed to 

under-recognition of this complication, which has so far been described in only a handful of patients, but the pattern seen may offer clues to 

pathogenesis and potential treatments. This case highlights the need for both physicians and patients consenting to bortezomib treatment to 

be more aware of this potentially fatal adverse effect.     
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  DISCUSSION 
 The clinical and radiological features of pneumonitis occur-
ring here after bortezomib treatment are similar to those in 
the seven previously described cases. 3  –  6  However, this is 
the fi rst case of repeated discrete episodes of pneumoni-
tis, which we have demonstrated by tracking the patient’s 
respiratory rate, oxygen requirements and temperature in 
relation to his bortezomib doses. We highlight that it is 
easy to miss this diagnosis as the symptoms are both eas-
ily mistaken for pulmonary oedema or infection, and only 
occur several days after the drug is given. 

 This delay in manifestation of symptoms may also 
help to identify the mechanism by which the lung injury 
occurs. Previously described cases have shown a similar 
delay in development of pulmonary complications occur-
ring between 3 to 8 days after bortezomib administration. 3  
During phase two trials of this drug, thrombocytopenia 
occurred in dose-related cycles in which platelet counts 
started to fall 4–8 days after administration, reaching a 
nadir around day 11 2 . 

 Bortezomib given intravenously disappears rapidly from 
the vascular compartment and has a biological half-life of 
approximately 24 h. Our patient developed his most severe 
symptoms after his third dose, which may be a refl ec-
tion of accumulated drug. There was a drug-free period 
between the fourth and fi fth doses which may account for 
the milder pneumonitis which occurred fi nally. 

 The cyclical pattern of nadir and recovery suggests a 
reversible element to this pneumonitis. In six of the seven 
previously described cases, 3  –  6  high dose steroids (1000 
mg methylprednisolone) given at the time of respiratory 
decompensation had some benefi t, although most did 
require invasive ventilation. The case we describe here dif-
fers by the use of steroids given concomitantly with the 
bortezomib dose. Although our patient had steroids earlier 
and in lower doses, he still developed acute pneumonitis, 
albeit to a milder degree. 

 It is diffi cult to comment on the signifi cance of the lower 
steroid doses given with the fi nal two bortezomib infu-
sions, as it is confounded by the drug-free period between 

 Figure 1    Relationship of respiratory signs to the timing of bortezomib dose administration. Fevers of above 37.5ºC are shown on the days 
on which they occurred.    
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cycles and the possible cumulative effects of treatments. 
However it is interesting that the only bortezomib dose 
not to be followed by respiratory decompensation was 
that given during the course of co-trimoxazole. Small stud-
ies have suggested that co-trimoxazole may have a role in 
treating interstitial lung disease, 7  and trials are ongoing to 
clarify this. 

 In conclusion, bortezomib-induced lung injury may be 
under-recognised due to the delay in onset of symptoms 
after the drug is given and all patients, including those 
given early steroids, should be monitored carefully for this 
possible severe adverse event. 

  Learning points 

 ▶    Bortezomib-induced pneumonitis may be more 
common than we realise.  
  Further steroids may be required to treat pneumonitis,  ▶

even if already given concurrently with the bortezomib 
dose.  
  Co-trimoxazole may have a role in treating this  ▶

interstitial pneumonitis.      
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 Figure 2    Plain chest radiograph showing bi-basal reticular 
shadows. A haematoma sustained during dialysis line insertion is 
also seen.    

 Figure 3    CT from day 11 showing bilateral interstitial nodules 
and ‘tree-in-bud’ peribronchial thickening, after resolution of a 
pleural effusion on the right.    
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