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INTRODUCTION
Chemotherapy-induced neutropenia and febrile neutropenia are among the most 
serious hematologic toxicities, associated with the risk of life-threatening infections 
as well as chemotherapy dose reductions and delays that may compromise treatment 
outcome1. Therefore, guidelines recommend prophylaxis with granulocyte colony-
stimulating factors (G-CSFs) for patients at high risk for febrile neutropenia2. 
Especially dose-dense regimens like (R-)CHOP-14, used for treatment of malignant 
lymphoma like Non-Hodgkin Lymphoma (NHL), are associated with a high risk of 
febrile neutropenia, thus necessitating G-CSF prophylaxis.

Lipegfilgrastim is a glyco-pegylated G-CSF approved to reduce the duration of 
neutropenia and the incidence of febrile neutropenia3. G-CSF use was reported to 
have a significant protective effect against febrile neutropenia in NHL patients treated 
mainly with CHOP-21-like regimens4. Lee at al. reported that NHL patients treated 
with CHOP regimens receiving primary G-CSF prophylaxis had a significantly lower 
incidence of febrile neutropenia compared to patients who did not: 5 vs. 60%5. 

With NADIR, a large scale non-interventional study was initiated to collect detailed 
information on effectiveness and safety of Lipegfilgrastim prophylaxis in routine 
clinical practice in patients with different tumor entities. Here we report on results 
from an interim analysis of NADIR, focusing on the subset of patients with NHL.

METHODS
Objectives
Evaluation of effectiveness (incidence of severe neutropenia (NCI CTCAE grade 
3/4) and febrile neutropenia) and safety of Lipegfilgrastim use in 2,500 patients 
with different tumor entities subjected to chemotherapy in routine clinical practice. 

Study design
NADIR is a non-interventional, prospective, multicenter study carried out in 270 
outpatient centers and hospitals across Germany.

Patient population
• Cancer patients treated with chemotherapy supported by Lipegfilgrastim, 

who did not receive any other G-CSF prior to Lipegfilgrastim in the current 
chemotherapy line.

• In this interim analysis, results of a subgroup analysis of patients with NHL are 
presented.

• At time of data cut-off for this interim analysis, patient enrollment was ongoing.

Observational period
• Starting with the first administration of Lipegfilgrastim, patients were observed 

for a maximum of 6 subsequent cycles of chemotherapy.

Chemotherapeutic treatment
• Decision on chemotherapeutic regimens was according to physician’s discretion.
• Subgroup analysis was conducted on patients receiving (R-)CHO(E)P-14 

regimen, defined as containing at least the substances cyclophosphamide, 
vincristine and doxorubicin, cyclophosphamide being applied in bi-weekly 
frequency at the beginning of therapy.

Assessments
• Incidence of severe neutropenia (NCI CTCAE grade 3/4) was determined by 

assessing the neutrophil count.
• Incidence of febrile neutropenia was determined according to investigator’s 

assessment.
• Severity of adverse events was graded according to CTCAE V4.03.

Statistical analysis
• The analysis population for the interim analysis included all patients who received 

at least one dose of Lipegfilgrastim and finished the observation period.
• All parameters were analyzed descriptively; for continuous parameters mean, 

standard deviation, median, quartiles, minimum and maximum were calculated, 
categorical parameters were presented using frequency tables together with a 
95% confidence interval if primary endpoint.

RESULTS
Patient characteristics
• At the time of data cut-off (3/2016), 2,422 patients had been enrolled by 198 sites. 

1,556 patients were evaluable, 205 of the evaluable patients were diagnosed 
with NHL. Of those, 66 patients were treated with (R-)CHO(E)P-14 regimens 
(Figure 1).

• Median age was 68.1 years (range 19.2 – 94.3); 78.5% of patients had at least 
one relevant concomitant disease; patient characteristics are shown in Table 1.

• Most patients were treated with (R-)CHO(E)P (76.1%); this regimen was applied 
biweekly in 32.2% of patients (Table 2)

Lipegfilgrastim administration
• 74.1 and 90.9% of NHL patients and patients receiving (R-)CHO(E)P-14 received 

Lipegfilgrastim as primary prophylaxis, respectively (Figure 2).
• 95.1% (941 of 990) and 95.5% (338 of 354) documented chemotherapy cycles 

were supported by Lipegfilgrastim, in NHL patients and patients receiving  
(R-)CHO(E)P-14, respectively.

• Lipegfilgrastim was applied in 47.5 and 56.3% of NHL patients and patients 
receiving (R-)CHO(E)P-14 the day following chemotherapy administration 
(Figure 3). 
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Figure 1: Flow chart of analysis population.

Table 1: Patient characteristics.

NHL (n=205) NHL, (R-)CHO(E)P-14  
regimen (n=66)

Median age, years (range) 68.1 (19.2 - 94.3) 65.4 (26.3 - 82.9)
Gender n (%)
Female 92 (44.9) 26 (39.4)
Male 113 (55.1) 40 (60.6)
ECOG, n (%)

0 82 (40.0) 30 (45.5)
1 84 (41.0) 18 (27.3)
2 11 (5.4) 4 (6.1)

Missing 28 (13.7) 14 (21.2)
At least one concomitant  
disease, n (%) 161 (78.5) 49 (74.2)

Table 2: Chemotherapy setting and details on chemotherapy regimens.

NHL (n=205) NHL, (R-)CHO(E)P-14 regi-
men (n=66)

Chemotherapy setting, n (%)
Curative1 117 (57.1) 46 (69.7)
Symptomatic treatment2 85 (41.5) 18 (27.3)
Missing 3 (1.5) 2 (3.0)
Chemotherapy regimen, n (%)
(R-)CHOP3 144 (70.2) 58 (87.9)
(R-)CHOEP3 12 (5.9) 7 (10.6)
(R-)Bendamustin 25 (12.2) -
Other 24 (11.7) 1 (1.5)

1Documented as “adjuvant”, “neo-adjuvant” or verbatim “curative”; 2documented as “palliative”; 3in 60 NHL / 23 NHL (R-)CHO(E)P-14 treated 
patients documentation of prednisone administration was missing.

Table 3: Febrile neutropenia risk prior to first administration of Lipegfilgrastim according to investigator’s 
assessment.
Febrile neutropenia risk, n 
(%) NHL (n=205) NHL, (R-)CHO(E)P-14  

regimen (n=66)
> 20% 122 (59.5) 42 (63.6)
10 - 20% 73 (35.6) 21 (31.8)
< 10% 10 (4.9) 3 (4.5)

2 (1.0) 2 (3.0)
23 (11.2) 2 (3.0)

28
(13.7)

2 (3.0)

152
(74.1) 60

(90.9)

0%

20%

40%

60%

80%

100%

NHL (R-)CHOP-14

Pa
tie

nt
s

(%
)

Primary prophylaxis

Secondary prophylaxis

Therapeutic intention

Missing

NHL NHL, (R-)CHO(E)P-14 
regimen

Figure 2: Intention of first Lipegfilgrastim administration; n (%).
Primary prophylaxis: Lipegfilgrastim was administered from the first cycle on to prevent neutropenia.
Secondary Prophylaxis: Lipegfilgrastim was administered for prophylaxis after prior occurrence of a 
neutropenic event.
Therapeutic intention: Lipegfilgrastim was administered to cure a neutropenic event.
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Day 0 Day 1 Day 2 Day 3 Day ≥4 
14 (17.5) 38 (47.5) 12 (15.0) 8 (10.0) 8 (10.0)

5 (15.6) 18 (56.3) 2 (6.3) 4 (12.5) 3 (9.4)

Figure 3: Days from chemotherapy to Lipegfilgrastim application. 
Day 0 = day of chemotherapy application; n (%). Only patients who received CT regimens applied once in 
a cycle were included in this analysis

Table 4: Patients with at least one episode of severe neutropenia CTCAE grade 3/4 or FN.

NHL (n=205) NHL, (R-)CHO(E)P-14  
regimen (n=66)

n (% [95% CI]) n (% [95% CI])

Severe neutropenia

Severe neutropenia  
(CTCAE grade 3/4) 76 (37.1 [30.4 - 44.1]) 24 (36.4 [24.9 - 49.1])

No severe neutropenia  
(CTCAE grade 3/4) 119 (58.0 [51.0 - 64.9]) 38 (57.6 [44.8 - 69.7])

Missing 10 (4.9) 4 (6.1)

Febrile neutropenia

Febrile neutropenia  
(CTCAE grade 3) 4 (2.0 [0.5 - 4.9]) 2 (3.0 [0.4 - 10.5])

Incidence of severe neutropenia and febrile neutropenia
• Neutropenia of CTCAE grade 3/4 occurred in 37.1 and 36.4% of NHL patients 

and patients receiving (R-)CHO(E)P-14, respectively (Table 4).
• 2.0 and 3.0% of NHL patients and patients receiving (R-)CHO(E)P-14, 

respectively, developed at least one episode of febrile neutropenia, (in all cases 
CTCAE grade 3) (Table 4).

Modifications of chemotherapy
• Most frequent modifications of chemotherapy were dose reductions; in 22.4 

and 27.3% of NHL patients and patients receiving (R-)CHO(E)P-14 at least one 
dose reduction was necessary.

• In 7.1 and 7.3% of the 990 and 354 observed cycles of NHL patients and patients 
receiving (R-)CHO(E)P-14 chemotherapy dose was reduced, in 0.7 and 0.3% 
of cases due to chemotherapy-induced neutropenia.

Safety
• For 14.1 and 6.1% of NHL patients and patients receiving (R-)CHO(E)P-14 at 

least one adverse event with suspected relation to Lipegfilgrastim was reported, 
respectively (Table 5).

• The most frequent adverse event with relation to Lipegfilgrastim was bone 
pain, occurring in 4.4 and 1.5% of NHL patients and patients receiving  
(R-)CHO(E)P-14, respectively.

• Lipegfilgrastim-related serious adverse events were reported for 0.5% (n=1, 
CTCAE term: bone pain) of NHL patients and none of the NHL patients receiving  
(R-)CHO(E)P-14.
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Table 5: Most frequent adverse events related to Lipegfilgrastim (patient-based, any CTCAE grade ≥ 1%)*.

CTCAE grade 3/4 
NHL / NHL,  
(R-)CHO(E)P-14 regimen, 
n (%)

Any CTCAE grade  
NHL / NHL,  
(R-)CHO(E)P-14 regimen,  
n (%)

Patients with at least one adverse event 
related to Lipegfilgrastim 3 (1.5) / - 29 (14.1) / 4 (6.1)

Number of Lipegfilgrastim related  
adverse events 4 / - 38 / 5

Blood and lymphatic system disorders

Anaemia 2 (1.0) / - 2 (1.0) / -

General disorders and administration site conditions

Flu-like symptoms - / - 2 (1.0) / -

Musculoskeletal and connective tissue disorders

Back pain - / - 2 (1.0) / -

Bone pain - / - 9 (4.4) / 1 (1.5)

Myalgia - / - 4 (2.0) / -

* Leukocytosis was documented in 4 patients ((R-)CHO(E)P-14 regimen: 1)).

CONCLUSION
• Lipegfilgrastim was effective and well-tolerated in NHL patients receiving 

Lipegfilgrastim as G-CSF support of either curative or symptomatic 
chemotherapy treatment in a real world setting. Incidence of febrile 
neutropenia was low and consistent with previous publications4,5.

• Patients were elderly and had a high incidence of comorbidities, with 
the majority having at least one comorbidity, two important risk factors 
for the development of febrile neutropenia2. 

• The incidence of febrile neutropenia and severe neutropenia were low, 
even in (R-)CHO(E)P-14 treated patients.


