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USO DI G-CSF BIOSIMILARI + PLERIXAFOR NELLA 
MOBILIZZAZIONE DI CSE AUTOLOGHE



CD34+ YIELD LOW NUMBER OF APHERESIS

A “PURE” GRAFT NO ADVERSE REACTION

GOALS OF STEM CELL COLLECTION ARE TO
MAXIMIZE THE CD34+ CELLS COLLECTED
PER KG RECIPIENT WEIGHT WITH THE LEAST
NUMBER OF APHERESIS DAYS TO ACHIEVE

THE CD34+ CELL DOSE NEEDED FOR
HSCT

GIIMA 2017



Mobilisation Strategies used in 
Clinical Practice

Approved

• Haematopoietic growth 
factors
– G-CSF, filgrastim
– G-CSF, biosimilar Filgrastim
– G-CSF, lenograstim

• Plerixafor in combination 
with G-CSF for poorly 
mobilising patients 
(use on demand or just in time-
pre-emptive)

Other Treatment Options
• Haematopoietic growth factors

– Peg-G-CSF (pegfilgrastim)
– Lipeg G-CSF (Lonquex)

– GM-CSF , SCF  (US)

• Chemotherapeutic agents
– Chemotherapy apart from 

disease treatment
– Disease-specific regimens 

• Growth factor + 
chemotherapy



Current PBSC mobilisation strategies: 
Steady state (cytokines only)

G-CSF monotherapy is the most commonly used steady 
state strategy
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G-CSF, granulocyte colony-stimulating factor.
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Current PBSC mobilisation strategies: 
Chemo-mobilisation 
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Chemotherapy / G-CSF mobilization 

> 20 cells/µL

A  P  H  E  R  E  S  I  S

< 10 cells/µL

Give plerixafor in 
evening

Measure CD34+ in PB in 
the morning

(Day 10/4) PB CD34+ count or

1st apheresis < 1 x 106 CD34+ cells/Kg

adapted from: Mohty, Lanza et al. EBMT consensus- BMT 2014 

Pre-emptive use of plerixafor in auto-SCT

10 - 20 cells/µL

Dynamic approach based on  
patient's disease 

characteristics, treatment 
history, CD34+ cell requirement



Autologous haematopoietic stem cell 
mobilisation in patients with 

multiple myeloma and lymphoma:

First part of a consensus on behalf of the 
EBMT investigators

M Mohty, France; K Hübel, Germany; N Kröger, Germany; M Aljurf, Saudi Arabia; J Apperley, UK; G Basak, 
Poland; A Bazarbachi, Lebanon; K Douglas, UK; I Gabriel, UK; L Garderet, France; C Geraldes, Portugal; O Jaksic, 

Croatia; M Kattan, USA; Z Koristek, Czech Republic; F Lanza, Italy; RM Lemoli, Italy; L Mendeleeva, Russia; G 
Mikala, Hungary; N Mikhailova, Russia; A Nagler, Israel; HC Schouten, The Netherlands; D Selleslag, Belgium; S 

Suciu, Belgium; A Sureda, UK; N Worel, Austria; P Wuchter, Germany; C Chabannon, France; and RF Duarte, 
Spain 

All authors contributed equally to this work

BMT, 2014 Mar 31;0. doi: 10.1038/bmt.2014.39.
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A patient with MM or lymphoma and candidate for ASCT is a:
‘Proven’
poor mobiliser

If he/she received adequate mobilisation (G-CSF dose ≥ 10 µg/kg if used 
alone or ≥ 5 µg/kg after chemotherapy) and he/she shows: peak CD34+

circulating cell count < 20/µL on days 4–6 after start of mobilisation with 
G-CSF alone or up to 18–20 days after chemotherapy and G-CSF 
OR
< 2. × 106 harvested CD34+ cells/kg per planned SCT by ≤ 3 aphereses 

‘Predicted’
poor mobiliser

If he/she fulfils ≥ 1 major criterion or ≥ 2 minor criteria
Major criteria
•Failed previous mobilisation attempt 
•Prior extensive radiotherapy to marrow-bearing tissue
•Full courses of previous therapy including melphalan, fludarabine or 
other therapies potentially affecting stem cell mobilisation 
Minor criteria 
•Advanced phase disease, i.e. ≥ 2 prior cytotoxic lines 
•Refractory disease
•Extensive BM involvement at mobilisation
•BM cellularity < 30% at mobilisation 
•Age > 65 years 
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Comparison of biosimilar filgrastim, originator 
filgrastim, and lenograstim for autologous stem cell 

mobilization in patients with multiple myeloma.
Lisenko K, Baertsch MA, Meiser R, Pavel P, Bruckner T, Kriegsmann M, Schmitt 

A, Witzens-Harig M, Ho AD, Hillengass J, Wuchter P. 
Heidelberg University, Heidelberg, Germany.

Transfusion 2017 

STUDY DESIGN AND METHODS: mobilization data of 250 patients with MM in 
first-line therapy were included. chemomobilization with CAD until 

completion of PBSC collection. RESULTS: All but one patient reached the 
collection goal of a minimum of at least 2 × 106 CD34+ cells/kg body weight 

during a median of one (range, one to three) leukapheresis session. 
No significant differences in CD34+ mobilization and collection 
yields between the filgrastim-mobilized (median, 10.5; range, 2.7-40.4), 

Filgrastim Hexal-mobilized (median, 9.9; range, 0.2-26.0), and lenograstim-
mobilized (median, 10.7; range, 3.1-27.9 CD34+ cells × 106 /kg body 

weight) patients were observed.
CONCLUSION: this retrospective study did not detect any significant 

differences between the three G-CSF variants.

https://www.ncbi.nlm.nih.gov/pubmed/?term=Lisenko%20K%5BAuthor%5D&cauthor=true&cauthor_uid=28653421�
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https://www.ncbi.nlm.nih.gov/pubmed/?term=Hillengass%20J%5BAuthor%5D&cauthor=true&cauthor_uid=28653421�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wuchter%20P%5BAuthor%5D&cauthor=true&cauthor_uid=28653421�


STUDIO MULTICENTRICO SUL RUOLO 

DEL G-CSF BIOSIMILARE IN 

COMBINAZIONE AL PLERIXAFOR 

NELLA MOBILIZZAZIONE DI 

CELLULE STAMINALI AI FINI DI 

TRAPIANTO: STUDIO GITMO
Ravenna- Milano (IEO)- S Giovanni Rotondo-

IRCSS-Rio Nero in Vulture- Firenze- Reggio 

Calabria- Cremona- Studio Gitmo







DISEASE TREATED

42%

46%

8,00% 4,00%
MM
LNH
LH
ALTRO

DISEASE PATIENTS (n.) %

MM 43 42%

LNH 47 46%

LH 8 8%

OTHER 4 4%

total patients 102 100%

BIOSIMILAR G-CSF
AND

PLERIXAFOR



CD34< 20/µL (Mobilized Blood) CD34 ≥20/µL

% of patients (N=43) 12% (11 pts) 88% (83 pts)

CD34+ CELLS/ µL POST-MOBILIZATION WITH PLERIXAFOR AND G-CSF BIOSIMILAR

Median CD34+ cells/µL  = 50 x10^6/µL
(3-208 range) (30-72 IQR) 

0%

50%

100%

CD34+ ˂ 2x10 6/K CD34 ≥2x10 6/Kg

% pts

% pts

93%



CD34< 2x10 6/Kg
(Mobilized Blood) CD34 ≥2x10 6/Kg

% of patients 7% (7 pts) 93% (90 pts)

CD34< 2x10 6/Kg
(Mobilized Blood) 

CD34 = 2-5 
x10 6/Kg

CD34 ≥ 5   
x10 6/Kg

% of patients 7% (7 pts) 58% (56 pts) 35% (34 pts)

Pazienti
totali MM NHL HL

FOLD 
INCREASE
CD34+ CELLS/µL

4.9 4.5 5.3 5.2



ORIGINATOR
n=197

BIOSIMILARE
n=99

CD34>20 uL 57% 88%

OR= 6.7 (95% CI 2.5-18.3)

CD34>2x10e6/K
g 82% 93%

OR= 4.0 (95% CI 1.2-13.1)

Comparative evaluation of mobilization capacity of originator G-CSF vs 
biosimilar G-CSF(both of them used in combination with plerixafor )





• Le CSE mobilizzate con G-CSF BIOSIMILARE + 
plerixafor sono numericamente e funzionalmente 
sovrapponibili a quelle raccolte dopo G-CSF 
originator. 

• Le CSE raccolte con plerixafor hanno caratteristiche 
funzionali differenti rispetto alle CSE mobilizzate con 
G-CSF +/- Chemio (Aumento di linfociti e calo PMN)

• I dati attuali derivano da studi retrospettivi e 
risentono dalle modalità di impiego del PLX (on 
demand o poor (very poor) mobilizers con 
precedente fallimento di Mob

• Necessità di studi prospettici nel settore

CONCLUSIONI
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