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This retrospective study aims 
to comparatively assess the 
haematotoxicity of BEP-5 versus 
BEP-3.

Cisplatin, Bleomycin and Etoposide (BEP) is the 
gold standard regimen used as adjuvant 
treatment for stage I nonseminomas and for 
metastatic germ cell tumour (GCT) patients 
(pts). Haematotoxicity, including febrile 
neutropenia (FN), is the most prominent acute 
side effect. 

Two BEP schedules are commonly used in the 
United Kingdom (UK), where 
cisplatin/etoposide is given on either days 1-5 
(BEP-5) or 1-3 (BEP-3) of a 21-day cycle.

This retrospective, single-centre audit includes 115 consecutive GCT pts who 
underwent adjuvant or first-line BEP chemotherapy between July 2018 and June 2025 
at the Northern Centre for Cancer Care, Freeman Hospital, Newcastle upon Tyne, UK. 
Patients were categorised by BEP schedule, and those who switched from BEP-3 to 
BEP-5 for any reason were excluded. 
Primary endpoint was FN incidence and its correlation with G-CSF prophylaxis. 
Secondary endpoints included other higher grade (G3-4) haematologic toxicities and 
relapse rate. 

Clinical data were collected from electronic patient records. 
R software v4.5 was used for statistical analysis. Categorical variables were compared 
using Fisher's exact test. One-tailed tests were applied to G-CSF use and number of 
chemotherapy cycles based on a-priori hypotheses regarding the protective effect of 
G-CSF and the additive risk from additional cycles. 
Relapse-free survival (RFS) was estimated using the Kaplan-Meier method, and 
differences between groups were compared by log-rank test.

Of 73 pts commencing BEP-3, 13 (18%) pts 
switched to BEP-5 due to toxicity, with non-
haematologic ototoxicity as most common reason; 
a total of 102 patients were included in the final 
analysis (Table 1). 
FN incidence was similar between pts treated 
with BEP-3 (20/60, 33.3%) and BEP-5 (16/42, 
38.1%) (p=0.676) (Figure 1).
 
Neutropenia and thrombocytopenia ≥G3 rates did 
not differ between the two regimens, while ≥G3 
anaemia was significantly more common with 
BEP-5 (p=0.031) (Table 2).
Overall, 85 patients (83%) received primary G-CSF 
prophylaxis. 

On multivariable logistic regression analysis, G-CSF 
use was associated with a significantly lower FN 
risk (OR=0.44; p=0.048), after adjusting for BEP 
regimen and number of cycles. Each additional 
cycle of chemotherapy was independently 
associated with increased risk of FN (OR=1.66; 
p=0.023) (Figure 2). 
With a median follow-up of 46.5 months (IQR 
25.1-65.4), 13/102 (13%) pts relapsed.

In our single-centre analysis, BEP-3 and BEP-5 
were similarly active, with no significant 
differences in the incidence of FN or higher- 
grade neutropenia or thrombocytopenia.

Primary G-CSF prophylaxis is not universal 
standard for BEP but mitigates FN risk and 
may support timely application of BEP-3, 
which shortens hospital stays for treatment 
by 20%, and is linked to lower rates of ≥ G3 
anaemia.

BEP-3 (%) BEP-5 (%) Total (%)

N° patients 0 (58.8) 42 (41.2) 102

Average age 32 years old 35 years old 34 years old

Histology

- SEM

- NSEM

- SCSTs

11 (18.3)

46 (76.7)

3 (5)

11 (26.2)

31 (73.8)

/

22 (21.6)

77 (75.5)

3 (2.9)

Clinical Stage

- IB

- IS

- IIA

- IIB

- IIC

- IIIA

- IIIB

- IIIC

- NA

18 (30)

1 (1.7)

14 (23.3)

14 (23.3)

4 (6.7)

7 (11.7)

2 (3.3)

/ 

/

4 (9.5)

/

1 (2.4)

3 (7.1)

5 (11.9)

5 (11.9)

9 (21.4)

10 (23.8

5 (11.9)

22 (21.6)

1 (1)

15 (14.7)

17 (16.7)

9 (8.8)

12 (11.8

11 (10.8)

10 (9.8)

5 (4.9)

IGCCCG

- Good

- Intermediate

- Poor

- NA

41 (68.3)

1 (1.7)

/

18 (30)

12 (28.6)

16 (38.1)

10 (23.8)

4 (9.5)

53 (52)

17 (16.7)

10 (9.8)

22 (21.6)

IGCCCG: International Germ Cell Cancer Collaborative Group; SCSTs: Sex cord-stromal tumors; 
SEM: seminoma; NA: not applicable; NSEM: nonseminoma.

Table 1 - Patients characteristics
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Figure 1

Table 2 - Hematotoxicity

Figure 2

Toxicity ≥ G3 BEP-3 (%) BEP-5 (%) Total (%) p-value

Neutropenia 46/60 (76.7) 34/42 (81.0) 80/102 (78.4) 0.635

Anaemia 2/60 (3.3) 7/42 (16.7) 9/102 (8.8) 0.031

Thrombocytopenia 8/60 (13.3) 7/42 (16.7) 15/102 (14.7) 0.778
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