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ABSTRACT 
 

Background: Information on Bleomycin pulmonary toxicity (BPT) in Qatar is scarce. The aim of 
this study was to estimate the prevalence of BPT and to describe its clinical significance and 
outcome in germ cell tumor (GCT) patients who received bleomycin-containing regimens. 

Methods: This retrospective cross-sectional study was conducted at the National Center for 
Cancer Care and Research. It included all patients diagnosed with GCT and treated with a 
bleomycin-containing regimen between January 2002 and December 2008  

Results: We identified fourteen patients with GCT who received bleomycin containing regimen. 
Four of them (28.5%) had developed BPT, and they were males with mean age of 39.3±8.3 years 
(range: 25-46 years). The calculated creatinine clearance before treatment was normal in the 4 
cases. Evaluation of the chest computed tomography scan before starting bleomycin containing 
regimens revealed that none of our patients had pre-existing parenchymal lung disease. The mean 
cumulative bleomycin dose was 187.5± 153.7 U, while the mean time to onset of BPT was 3.5±2.1 
months. Once the diagnosis of BPT was established, bleomycin was discontinued in the four 
patients and short courses of dexamethasone were administered. Two patients (50%) died, while 
one patient survived with a fibrosis sequel, and the fourth patient recovered without a fibrosis 
sequel.  

Conclusion: BPT is one of the life-threatening side effects of this drug that every doctor should 
be aware of when treating GCT, therefore, a high index of suspicious is needed for early 
recognition of BPTs. 
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INTRODUCTION 

Bleomycin is a glycopeptide antineoplastic antibiotic, that has 
been widely used since the early 1970s. The drug is poorly 
absorbed when administered orally and is generally 
administered intravenously, where <1% is bound to plasma 
proteins. The kidneys excrete between 50 and 70 percent of 
the drug unchanged and the drug half-life in patients with 
normal renal function is 2–5 hours, which can extend to 30 
hours with reduced glomerular filtration rates (GFRs). [1] 
Pulmonary toxicity, which can be life-threatening, is the main 
disadvantage of treatment with bleomycin and has been 
reported in up to 29% (range: 8-29%) [2,3] of patients receiving 
this drug and carries a 10%-20% risk of mortality. [4]  

A wide range of pulmonary bleomycin toxicity has been 
reported as a complication of such therapy, the most common 
variant of which is bleomycin-induced pneumonitis, which may 
eventually progress to fibrosis. [5,6] The toxicity mechanism 
of bleomycin is unclear and is likely to include oxidative 
damage, the release of inflammatory cytokines, a bleomycin 
hydroxylase enzyme deficiency in the lungs, and genetic 
susceptibility.[5] There are a variety of factors that increase 
the risk of developing bleomycin-induced pulmonary toxicity, 
including increased age, high cumulative doses of bleomycin, 
renal impairment (creatinine clearance <35 ml/min), high 
concentration oxygen therapy, and chest radiotherapy.[6] 

In Qatar, we used this drug in the treatment of GCT; however, 
few reports highlighted the prevalence of this clinical entity 
and its clinical importance. In this series, we aimed to report 
the prevalence of BPT and to describe its clinical significance 
and outcome in germ cell tumor (GCT) patients who received 
bleomycin-containing regimens. 

MATERIALS AND METHODS  

This retrospective cross-sectional study was conducted at the 
National Center for Cancer Care and Research (NCCCR). It 
included all patients diagnosed with germ cell tumors (GCT) 
and treated with a bleomycin-containing regimen between 
January 2002 and December 2008. 

In Qatar, NCCR is the premier cancer center. It is part of 
Hamad Medical Corporation (HMC) and cares for patients with 
cancer who need ongoing therapies such as chemotherapy and 
radiotherapy. NCCCR also treats blood diseases and will open 
the first Bone Marrow Transplantation Center in Qatar soon. 
Our primary endpoint was to identify cases of BPT and in-
hospital mortality.  

The diagnosis of BPT was established by the combination of 
systemic symptoms, and radiological (chest Computed 
Tomography (CT) scan) findings, while other disorders should 
be excluded. Histological findings on biopsies or lavages were 
used to support the diagnosis, whereas pulmonary function 
tests were not performed. This study has been approved by the 
medical research committee at HMC. The data obtained from 
our NCCCR database were analyzed by using simple statistics. 
The results of analyses of continuous variables are expressed 
as means and standard deviations (SD) unless otherwise 
specified. 

RESULTS 

During the study period, we found fourteen patients with GCTs 
who received a bleomycin-containing regimen. Four of them 
(28.5%) had developed BPT, three of which developed fibrosis, 
while one patient had pneumonitis. All patients with BPT were 
males with a mean age of 39.3±8.3 years (range: 25-46 years).  

 
Table 1. Characteristics of patients involved in this study 

Variable Patient-1 Patient-2 Patient-3 Patient-4 
Age 42 44 46 25 
Sex  Male Male Male Male 
Nationality Non-Qatari Qatari Non-Qatari Non-Qatari 
Diagnosis   Testicular / 

Seminoma 
Mediastinal GCT 

Mets. to abdomen 
Testicular Mixed 

GCT 
Testicular Mixed 

GCT 
Stage  1 3 0 1 
Chemotherapy protocol (X number of cycles) BEPx4 BEPx1 BEPx2 

Many skipped 
doses 

BEPx3 
 

Cumulative bleomycin (U) 360 30 90 270 
RT (radiotherapy) Not given Not given Not given Not given 
Creatinine clearance Normal Normal  Normal  Normal  
Chest CT Findings Before Tx. Normal Normal  Normal  Normal  
Chest CT Findings after Tx. Fibrosis Fibrosis Pneumonitis  Fibrosis 
Time to onset of BPT (Months) 3 1 4 6 
Response to steroid Poor  Not given Good  Poor 
Bronchoscopy  Not done Not done Not done Not done 
O2 therapy for BPT Yes  Yes No  Yes  
Past lung disease No No No  No 
Outcome (died or survived) Died  Died Survived without 

sequel 
Survived  

BEP: Bleomycin, Etoposide, and platinum; GCT: Germ Cell Tumor; CT: Computed Tomography; BPT: Bleomycin pulmonary toxicity 

 



172 

 
Ahmed et al./Yemen J Med. 2025;4(1): 170-173 

The calculated creatinine clearance before treatment 
initiation was normal in the 4 cases and evaluation of the chest 
CT scan before starting bleomycin-containing regimens 
revealed that none of our patients had pre-existing 
parenchymal lung disease or fibrosis. The mean cumulative 
bleomycin dose was 187.5± 153.7 U (range: 30-360 U), while 
the mean time to onset of BPT was 3.5±2.1 months (range: 1-
6 months). None of our patients received concurrent oxygen 
supplements or chest radiotherapy. The pre-treatment 
pulmonary function tests showed that none of the four patients 
had moderate to severe restrictive lung disease. Once the 
diagnosis of BPT was established, bleomycin was discontinued 
in the four patients and short courses of dexamethasone were 
administered. Of all, two patients (50%) died, while one 
patient survived with a fibrosis sequel, and the fourth patient 
recovered without a fibrosis sequel. Table 1 describes the 
demographic and clinical aspects of the patients involved in 
this study.  
    
DISCUSSION 

This study is an attempt to draw the attention of our physicians 
to BPT as a therapeutic complication that may increase 
mortality or would make the patients live with these sequelae 
for the rest of their lives. Early recognition of the BPT and 
identification of their risk factors may reduce the number of 
patients who develop this unwanted complication, as the 
condition is almost entirely irreversible once the fibrosis 
progresses to an acute respiratory compromise. [4,5] 

Based on the criteria used for the diagnosis, the incidence of 
BPT varies from population to population and from study to 
study in the same country. As noted in our series, the 
prevalence of BPT among our patients was 28.5%, which falls 
within the international range of 8-29% that is mentioned in 
the literature.  As 70% of the drug is excreted through the 
kidney, close monitoring of the renal function is mandatory. 
Renal impairment due to low GFR may increase the drug's half-
life leading to longer exposure of the lungs and consequently, 
increase the risk of BPT.[1,7] In our series, the calculated 
creatinine clearance was normal in all patients before 
initiation of the bleomycin-containing regimen.  

It has long been assumed that high cumulative doses of 
bleomycin > 400 IU increase the risk of lung toxicity, however, 
few reports have found that lung toxicity is not dose-related 
and can occur even with a cumulative dose of <50 units. [8-11] 
In our patients, the cumulative dose of bleomycin was between 
30 and 360 IU, indicating that BPT could occur regardless of 
the cumulative dose of bleomycin. 

Age over 40 has been found to be associated with a higher risk 
of BPT compared to patients under 40 in the treatment of germ 
cell tumors. [1] Our cases are no exception; three of our 
patients were over 40 years of age. The available pieces of 
evidence suggest that concurrent use of G-CSF, high-
concentration oxygen supplementation, thoracic irradiation, 
and concurrent high-dose cisplatin administration increase the 
risk of bleomycin lung toxicity. [1,4,10] In contrast, none of our 
patients had simultaneously used these agents during or before 
treatment. Many reports have shown that BPT usually evolves 

progressively during treatment and clinical manifestations 
occur between one and six months after bleomycin 
administration, although the development of BPT has also been 
recorded for up to two years after discontinuation of 
bleomycin. [10,11] Similarly, BPT occurred among our patients 
within 1-6 months. 

There is a controversy regarding the utilization of pulmonary 
function tests (PFT) in diagnosing or predicting BPT. While 
Zhao et al. [7] found PFT useful in diagnosing BPT, other 
researchers such as Roncolato et al. [12] and McKeage et al. 
[13] reported that the use of PFTs in predicting BPT should be 
questioned. At our center, we do not use PFT to diagnose BPT 
as it is a controversial issue. Therefore, none of our patients 
had undergone PFT and the diagnosis was based on clinical and 
chest imaging (chest CT findings). 

There are few reports to guide the management of BPT. [14] If 
BPT is being considered, discontinuation of treatment may 
reverse lung damage, while continued treatment with 
bleomycin may lead to worsening the toxicity. [14] Some 
agents have been tried to treat BPT. Although no randomized 
trials have been performed, observational studies have 
indicated a beneficial effect of corticosteroids. [15] Therefore, 
until further data are known, permanent discontinuation of 
bleomycin is currently the mainstay of treatment, in addition, 
glucocorticoids can be used if they are not contraindicated. In 
the present study, bleomycin was discontinued in the four 
patients once BPT was considered, and short courses of 
dexamethasone were administered, while oxygen was 
supplemented as needed for the patients with hypoxemia to 
keep oxygen saturation at an optimal level. 

Mortality from BPT in our study was 50%, which is above the 
10-20% range [10] reported in the literature. The reason for 
this finding is unclear. As mentioned earlier, one of our patients 
who was on corticosteroids recovered without a sequel. 
Whether corticosteroid therapy played a role in his recovery is 
not clear.  

The main limitations of this study include the small sample 
size, which is insufficient to demonstrate the statistical 
significance of the risk factors associated with BPT, the 
retrospective design of this study, and the outdated timeframe 
of the study. 

CONCLUSION  

BPT is one of the life-threatening side effects of this drug that 
every doctor should be aware of when treating GCT. A high 
index of suspicion is needed for early recognition of BPTs, 
which should be considered in any patient with new or 
progressive respiratory complaints associated with certain 
factors like age >40. Moreover, we found that the prevalence 
of BPT is comparable to international findings. 
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