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Abstract
Chronic lymphocytic leukemia (CLL) is the most common adult leukemia in Western countries. 
Venetoclax, a BCL-2 inhibitor, in combination with rituximab is an effective therapeutic option 
approved for the treatment of refractory and relapsed CLL. Neutropenia diagnosed before or dur-
ing the above-mentioned therapy is a significant clinical problem, which often involves the need to 
reduce the dose or temporarily discontinue venetoclax in the initial period of therapy.
In Experts’ opinion, the use of granulocyte colony-stimulating factor (G-CSF) during venetoclax–ritu- 
ximab combined therapy is reasonable in patients with baseline neutrocyte count < 1000–500/mm3 
and with high-risk neutropenia. The second important group for the use of G-CSF are patients de-
veloping grade 3 asymptomatic neutropenia during venetoclax dose escalation. Using G-CSF can 
prevent episodes that affect the maintenance of the venetoclax dose intensity and treatment continuity.
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Introduction

Chronic lymphocytic leukemia (CLL) is the 
most common adult leukemia in developed coun-
tries, which accounts for 25–30% of all leukemias 
[1]. The incidence of CLL is 4–5 cases per 100 000  
population annually and the median age of CLL 
diagnosis is 72 years [2]. However, due to the 
ageing of the Polish population, the number of 
CLL patients there will increase. One of the most 
clinically significant risk factors in CLL is the dele-
tion of the short arm of chromosome 17 (del17p). 
Such a change leads to the absence of the TP53 
suppressor gene in tumour cells. Deletion of 17p is 
observed in 5–8% of patients that required first-line 
therapy and in 23–44% multiple-relapse cases [3]. 
The deletion results in faster disease progression, 
shortened survival time and resistance of tumour 
cells to treatment [4].

Venetoclax with rituximab  
for CLL treatment

Based on the results of the MURANO study 
[5] venetoclax in combination with rituximab has 
been registered for the treatment of patients with 
relapsed or refractory CLL. The aim of this open-
-label, randomized, phase III clinical trial was to 
compare the efficacy and safety of venetoclax and 
rituximab combination (VenR) to therapy with ben-
damustine with rituximab (BR). Therapy with VenR 
resulted in an 84.9% rate of 2-year progression-free 
survival (PFS), compared to 36.3% for BR (p <  
< 0.001). In the subpopulation of patients with the 
17p deletion, the rate of 2-year PFS was 81.5% in 
VenR group and 27.8% in BR group [hazard ratio: 
0.13; 95% confidence interval (CI): 0.05–0.29) [5].

Treatment with venetoclax in Poland as part of 
a drug program is aimed at the patient with:
•	 refractory or relapsed CLL after immuno-

chemotherapy;
•	 refractory or relapsed CLL with a 17p deletion 

or with a TP53 aberration;
•	 CLL with 17p deletion or TP53 aberration after 

ibrutinib treatment failure [6].

Granulocyte-colony stimulating  
factor in neutropenia prophylaxis  

— American Society of Clinical Oncology 
(ASCO) guidelines

The most common adverse event in the  
MURANO study was neutropenia, which was ob-
served in 60.8% of patients in the VenR group and 

44.1% of patients in the BR group [5]. Neutropenia 
is most often related to the myelotoxic effects of 
chemotherapy and bone marrow infiltration dur-
ing CLL (grades of neutropenia are presented in 
Table 1) [7].

Neutropenia is a risk factor for febrile neutro-
penia — a life-threatening condition requiring hos-
pitalization and broad-spectrum antibiotic therapy 
[8]. An episode of febrile neutropenia frequently 
leads to drug dose reduction or treatment delay 
which may have a long-term impact on the patient’s 
condition [9]. Granulocyte colony-stimulating 
factor (G-CSF) can be used in the prophylaxis of 
neutropenia. G-CSF stimulates the proliferation 
and differentiation of neutrophil precursor cells. 
Moreover, this class of drugs reduces the duration 
of neutropenia, increases cell half-life and increases 
phagocytic properties of neutrophils [10]. In clinical 
practice, G-CSF administration leads to:
•	 reduction of febrile neutropenia incidence;
•	 shortening of the duration of grade 4 neutropenia;
•	 reduction of the number of infection-related 

hospitalizations;
•	 avoidance of dose reduction of cancer treat-

ment [10].
During the MURANO study, G-CSF could 

be administered as primary prophylaxis based 
on American Society of Clinical Oncology (ASCO) 
guidelines or each site’s experience and standards 
[11]. According to ASCO recommendations, pri-
mary prophylaxis with a G-CSF is recommended 
in patients with a risk of febrile neutropenia ≥ 20%. 
Additional risk factors of febrile neutropenia include:
•	 age > 65 years;
•	 advanced disease stage;
•	 previous chemotherapy/radiotherapy;
•	 active neutropenia or bone marrow involvement;
•	 an open wound or recent surgery;
•	 poor performance or nutritional status;
•	 poor renal or liver function;
•	 cardiovascular disease;
•	 multiple comorbidities;

Table 1. Grades of neutropenia according to National 
Cancer Institute Common Terminology Criteria for Adverse 
Events (NCI CTCAE) v. 5.0 (source [7])

Grade Neutrophil count

1 < LLN–1500/mm3

2 < 1500–1000/mm3

3 < 1000–500/mm3

4 < 500/mm3

LLN — lower limit of normal
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•	 human immunodeficiency virus (HIV) infection 
[11].

Using G-CSF in secondary prophylaxis is 
recommended for patients that exhibited an 
episode of neutropenia during the previous cycle 
of treatment. When dose reduction or treatment 
delay negatively affect treatment outcomes. G-
-CSF should not be used routinely in patients with 
febrile neutropenia. However, G-CSF treatment 
may be considered in patients with a high risk 
for complications related to infection or patients 
that have poor predictive outcomes. High-risk 
factors include:
•	 expected prolonged (>10 days) and profound 

(< 0.1 × 109/L) neutropenia;
•	 age > 65 years;
•	 uncontrolled primary disease;
•	 pneumonia, hypertension, sepsis, or invasive 

fungal infection;
•	 hospitalization during fever development [11].

Experts’ position statement

According to the Summary of the Product 
Characteristics of venetoclax, an episode of grade 

3 or 4 neutropenia with infection or fever and grade 
4 asymptomatic neutropenia are an indication for 
treatment suspension or dose reduction. Support-
ive treatment should then be considered.

However, in experts’ opinion, the aim of G-
-CSF administration should be both the prevention 
of febrile neutropenia and reducing neutropenia 
what is crucial for maintaining venetoclax dose 
intensity, particularly at the beginning of therapy. 
Keeping patients on a reduced dose of venetoclax 
reduces the effectiveness of the treatment and 
increases the risk of therapy failure.

In the Experts’ opinion, the use of G-CSF is 
reasonable in patients:
•	 with baseline neutrocyte count < 1000–500/mm3 

(at least grade 3 of neutropenia), particularly 
with high-risk neutropenia according to ASCO 
guidelines. Treatment with G-CSF should con-
tinue till toxicity has resolved to grade 1;

•	 developing grade 3 asymptomatic neutropenia 
during venetoclax dose escalation. Treatment 
with G-CSF should continue till toxicity has 
resolved to grade 1;

If a patient develops severe neutropenia (gra-
de 4) during the advanced stage of treatment, with 

Figure 1. Algorithm for using granulocyte colony-stimulating factor (G-CSF) in the treatment of chronic lymphocytic 
leukemia (CLL) with venetoclax; HIV — human immunodeficiency virus

Conider using of G-CSF 
at the begining of therapy with 

venetoclax till toxicity has 
st resolved to grade 1

Consider continuation of 
venetoclax dose escalation 

with using G-CSF till toxicity 
sthas resolved to grade 1  

Withdrawal of venetoclax till the 
toxicity has resolved  to grade 

st1  or baseline level
No need for G-CSF administration

Severe neutropenia (grade 4) during 
the advanced stage of treatment, with 

significant hematological remission

rdDeveloping 3  grade asymptomatic 
neutropenia during venetoclax 

dose escalation

Baseline neutrocyte count 
3< 500–1000/mm particularly 

with high-risk neutropenia 
and its complication: 

• age > 65 years
 advanced disease •

 previous chemotherapy/radiotherapy •

 active neutropenia or bone marrow   •

   involvement
 an open wound or recent surgery•

 poor performance or nutritional status•

 poor renal or liver function•

 cardiovascular disease•

 multiple comorbidities•

 HIV infection •
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significant haematological remission, venetoclax 
should be withdrawn without the need for G-CSF 
administration. Once the toxicity has resolved 
to grade 1 or baseline level, venetoclax may be 
resumed at the same dose.

Based on the Experts’ experiences, an algo-
rithm for using G-CSF in the treatment of CLL 
with venetoclax was created (Figure 1).

Experts’ emphasize that:
•	 neutropenia is a frequent side effect of veneto-

clax treatment;
•	 neutropenia prophylaxis is intended for the 

prevention of febrile neutropenia and mainte-
nance of dose intensity what is crucial for the 
effectiveness of this therapy;

•	 the dose and response to G-CSF should be 
strictly monitored.

Conclusion

Due to the heterogeneous character of CLL, 
treatment has to be tailored based on prognostic 
markers and mutations, including del17p. Veneto-
clax, a BCL-2 inhibitor, used alone or in combina-
tion with rituximab is a new drug for the treatment 
of relapsed or refractory CLL. Using G-CSF can 
prevent episodes of neutropenia and febrile neu-
tropenia. Dose intensity during treatment of CLL 
has survival benefits. Reduction in venetoclax dose 
intensity is associated with a poor prognosis. The 
use of G-CSF helps maintenance of the venetoclax 
dose intensity and treatment continuity. The final 
decision on when to administer G-CSF should be 
made by a physician based on the patient’s condition.
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