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ARA-C associated pulmonary toxicity
ARA-C ilişkili akciğer toksisitesi
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To the Editor,

Cytosine arabinoside (ARA-C) associated pulmo-
nary toxicity is a well-described life-threatening 
complication of anti-leukemia therapy. We previ-
ously reported a 17-year-old acute leukemia patient 
that experienced non-cardiogenic pulmonary 
edema (NCPE) that was most probably due to high-
dose ARA-C. Initial respiratory symptoms and fever 
appeared on the fourth day of ARA-C infusion. High 
resolution computed tomography (HRCT) showed 
bilateral pleural effusion with diffuse ground-glass 
opacity. The clinical course was rigorous, leading to 
acute respiratory distress syndrome (ARDS) that 
favorably responded to prompt steroid administra-
tion [1]. Chagnon et al. reported 6 acute myeloid 
leukemia patients treated with intermediate- to 
high-dose ARA-C that developed a new pattern of 
pulmonary toxicity described as hypersensitivity 
pneumonitis [2].

Drug-induced pulmonary damage is an entity 
encompassing a broad spectrum of pulmonary syn-
dromes with mild to severe symptomatology, includ-
ing pneumonitis/fibrosis, hypersensitivity pneumo-
nitis, NCPE, and ARDS [3]. ARA-C-induced pulmo-
nary injury is usually overlooked among the turbu-

lent circumstances of febrile leukemia patients. 
ARA-C was suggested to be a causative agent of 
distinct forms of pulmonary toxicity in several 
reports [1,3-8]. The primary cause of ARA-C toxicity 
is considered to be a clinical consequence of cyto-
kine network activation, which results in alveolar 
damage and increased vascular permeability, lead-
ing to capillary leakage syndrome [5,6,9]. The pri-
mary characteristics of ARA-C associated pulmo-
nary toxicity are summarized in the Table 1.

 Chagnon et al. based their diagnosis of hyper-
sensitivity pneumonitis primarily on radiological 
findings; however, radiological findings in a variety 
of clinical conditions that share a similar radiologi-
cal appearance and also mimic the general per-
spective may be difficult to differentiate. Above all, 
considering the confusing diagnostic possibilities, 
including opportunistic infections, congestive heart 
failure, and transfusion-related acute lung injury, 
and several toxic agents, exact diagnosis of hyper-
sensitivity pneumonitis should rely primarily on 
characteristic HRCT features and lymphocytosis in 
bronchoalveolar lavage, so as to minimize the likeli-
hood of misdiagnosis. The diagnosis of hypersensi-
tivity pneumonitis seems to be uncertain; only 2 
patients that met the minimum requisite diagnostic 



criteria have been reported. Moreover, early onset 
of clinically evident pulmonary syndrome described 
in the paper might contradict the diagnosis of hyper-
sensitivity pneumonitis, as it typically develops as a 
result of chronic antigenic exposure. Although the 
clinical condition of the patients was self-limited 
and they recovered without specific treatment, a 
longer follow-up period may be necessary for evalu-
ation of the progress of respiratory functions when 
hypersensitivity pneumonitis is the definitive diag-
nosis [2,10].

Cytokine storm-induced pulmonary damage, 
which occasionally leads to a more specific immu-
nological response, appears to be the primary caus-
ative mechanism of ARA-C associated pulmonary 
toxicity, irrespective of clinical presentation. Thus, in 
addition to early recognition of pulmonary toxicity 
and immediate withdrawal of chemotherapy, ste-
roids and supportive care are reported to be com-

mon therapeutic approaches. It might be misleading 
to refer to this toxicity as hypersensitivity pneumoni-
tis, as there is currently no supportive evidence. 

To summarize, we suggest that the wide spec-
trum of clinical presentation associated with ARA-C 
might have a common underlying mechanism, 
which triggers the cytokine network. ARA-C associ-
ated pulmonary toxicity might be a more compre-
hensive term to describe this clinical picture, which 
has several predisposing factors. We think the main 
point is to consider ARA-C in the differential diagno-
sis of mild to severe pulmonary symptoms in leuke-
mia patients and to treat it appropriately, rather than 
describing the different clinical presentations with 
distinct clinical terms.
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Table 1. The primary characteristics of ARA-C associated pulmonary toxicity (3,4,6,8,9)

Median age  39 years

Incidence 12%-20%

ARA-C dose  Intermediate/high

 • 1-1.5 g m-2/continuous infusion 

 • >3 g m-2 as 2-h iv infusion per 12 h 

Day of onset 1-2 weeks after chemotherapy

 • Usually during the initial course

 • Increased risk with multiple doses

Pathophysiology Increased alveolar capillary permeability

Diagnosis Exercise of exclusion

 • Heart dysfunction

 • Infections 

 • Metabolic abnormalities

 • Cancer-related causes

Common clinical symptoms Early onset of fever

 Dyspnea

 Hypoxemia

 Tachypnea

 Cough

Radiological findings  X-ray: Confluent alveolar consolidation 

 HRCT: Alveolar or interstitial opacification in lower lobes surrounded by 
 ground glass areas and/or pleural effusions 

Treatment  Steroids: Response rate is 65%-80% 

 Supportive care 

ARA-C: cytosine arabinoside; h: hour; HRCT: high resolution computed tomography; iv: intravenous
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