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1. Increased activity → need to be more efficient

Why should we optimize our protocols?



Increased activity

Passweg JR, et al. Hematopoietic cell transplantation and cellular therapies in Europe 2021. The second year of the SARS-CoV-2 pandemic. A Report
from the EBMT Activity Survey. Bone Marrow Transplant. 2023;58(6):647-658. doi:10.1038/s41409-023-01943-3

N = 27,606 Activity (EBMT)



N = 2,259 Activity (ONT)

ONT activity 2022. Disponible en: https://www.ont.es/informacion-a-los-profesionales-4/actividad-de-donacion-y-trasplante-4-5/

N = 46 (2.0%)

N = 1307 (57.9%)

N = 122 (5.4%)

N = 18 (0.8%)

N = 5 (0.2%)

N = 761 (33.7%)

+ allo-HSCT, CAR-T, ECP,…

Increased activity

https://www.ont.es/informacion-a-los-profesionales-4/actividad-de-donacion-y-trasplante-4-5/


1. Increased activity → need to be more efficient

2. “Traditional and new” poor mobilization risk factors/predictors 

Why should we optimize our protocols?



Zheng G, et al. A retrospective study of autologous SC mobilization by G-CSF in combination with chemotherapy in pts with MM and lymphoma. Oncol Lett. 2020 Jan;19(1):1051-1059. 

Poor Mx: risk factors/predictors



Hsu TL, et al. Risk Factors and Outcomes of SC Mobilization Failure in MM Pts. Transfus Med Hemother. 2022 Sep 5;50(1):39-50. 

Poor Mx: risk factors/predictors



Lenalidomide

Zheng G, et al. A retrospective study of autologous SC mobilization by G-CSF in combination with chemotherapy in pts with MM and lymphoma. Oncol Lett. 2020 Jan;19(1):1051-1059. 

Poor Mx: risk factors/predictors
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• Age > 60 y

• Previous radiotherapy

• Prior alkylating agent exposure

• …

Poor Mx: risk factors/predictors



Oza S, et al. Effect of Daratumumab on Stem Cell Mobilization and Engraftment Kinetics Post Autologous SCT in Patients with Newly Diagnosed MM. Blood (2022) 140 (Supplement 1): 10441–10442. ASH 2022

Daratumumab

Poor Mx: risk factors/predictors



Lemonakis K, et al. Impact of daratumumab-based induction on stem cell collection parameters in Swedish myeloma patients. Haematologica. 2023 Feb 1;108(2):610-614. 

Daratumumab

Poor Mx: risk factors/predictors



1. Increased → need to be more efficient

2. “Traditional and new” poor mobilization risk factors/predictors

3. Avoid unnecessary apheresis days and remobilizations 

Why should we optimize our protocols?
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1. Chemotherapy-induced (CT-induced)

2. Steady-state (SS)

3. Plerixafor (PLX)

Mobilization strategies



Planification

Mohty M, et al. BMT 2014;49:865–72.

Stiff PJ, et al. BBMT 2011;17:1146–53.

Giralt S, et al. BBMT 2014;20:295–308.

• Target SC collection for one autograft 
☞Minimum: 2 x 106/kg
☞ Optimal: 4–6 x 106/kg (a/w faster neutrophil/plat. recovery, ⇓ hospitalization, blood transfus, and antibiotic Rx)

☞ High (supermobilizers): > 8–10 x 106/kg (benefit?)

• Number of autografts 
☞ NHL/HL: x 1 
☞MM: x 1-2
☞ Others: x 1-3

Mobilization strategies



Optimal Mx regimen
CT-ind

(+G-CSF)

SS
(G-CSF)

PLX
(+G-CSF)

Higher probability of collecting optimal number of cells ✓ ✓

Manageable tolerability ✓ ✓

Predictable time to apheresis ✓ ✓

Fewer apheresis days ✓ ✓

Minimal toxicity and inconvenience for the pt ✓ ✓

Mobilization strategies

Hübel K. The EBMT Handbook 2019
Mohty M, et al. BMT 2018;53:246–54.



• ”Prophylactic”
- Primary: 

☞ 1-2 risk factors: consider
☞ > 2 risk factors: strongly consider

- Secondary (previous Mx attempt) 
☞ Strongly consider 

• ”Pre-emptive” (based on pre-apheresis counts) 
- CD34+/mcL in PB pre-apheresis:

☞ < 10: strongly consider
☞ 10–20: consider (gray zone)

• “Rescue”
- 1st apheresis yield: < 1/3 goal or < 1 x 106/kg 

☞ Strongly consider

Plerixafor strategies

Mobilization strategies

C. Vallejo



Engraftment in pts mobilized with plerixafor

Mobilization strategies

Antelo ML, Altuna A, Gimeno JJ, Ferreiro JJ, Amunárriz C, Mateos JJ, Zalba S, Alkorta A, Rifón J, Arroyo JL, Uresandi A, Moreno JA, Nájera MJ, Pinzón S, García A, Vallejo C. 
Engraftment after autologous HSCT in patients mobilized with Plerixafor: A retrospective, multicenter study of a large series of Pts. Transfus Apher Sci. 2021 Jun;60(3):103130. 

N= 285

HU DONOSTIA 76

CH NAVARRA 58

HU M. SERVET 42

HU M. VALDECILLA 35

HU CRUCES 33

CU NAVARRA 18

HC LOZANO BLESA 13

H LOGROÑO 10



Engraftment in pts mobilized with plerixafor

Mobilization strategies

Antelo ML, Altuna A, Gimeno JJ, Ferreiro JJ, Amunárriz C, Mateos JJ, Zalba S, Alkorta A, Rifón J, Arroyo JL, Uresandi A, Moreno JA, Nájera MJ, Pinzón S, García A, Vallejo C. 
Engraftment after autologous HSCT in patients mobilized with Plerixafor: A retrospective, multicenter study of a large series of Pts. Transfus Apher Sci. 2021 Jun;60(3):103130. 

> 500/mcL > 1000/mcL

ANC +11 (3-31) +12 (7-38)

> 20.000/mcL > 50.000/mcL > 100.000/mcL

Plat +13 (5-59) +19 (9-122) +27 (10-755)



Mobilization strategies

Antelo ML, Altuna A, Gimeno JJ, Ferreiro JJ, Amunárriz C, Mateos JJ, Zalba S, Alkorta A, Rifón J, Arroyo JL, Uresandi A, Moreno JA, Nájera MJ, Pinzón S, García A, Vallejo C. 
Engraftment after autologous HSCT in patients mobilized with Plerixafor: A retrospective, multicenter study of a large series of Pts. Transfus Apher Sci. 2021 Jun;60(3):103130. 

Cumulative incidence Day +30 Day +100

ANC > 500/mcL 99.5% 98.4%

Plat > 20,000/mcL 92.0% 97.4%

Engraftment in pts mobilized with plerixafor

✓ Large multicentric series

✓ PLX: PBSC collection to levels suitable for auto-HCT 
in the large majority of poor mobilizers 

✓ PLX: optimal short- and medium-term engraftment 
in the majority of cases (quality of graft)

✓ PLX: major advance in SC-Mx and auto-HCT 
procedures
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Douglas KW, et al. UK consensus statement on the use of plerixafor to facilitate autologous PBSC collection to support high-dose chemoradiotherapy for pts with malignancy. J Clin Apher. 2018 Feb;33(1):46-59. 

UK consensus

Consensus and protocols



❑ CD34 + dose per transplant (yield) 
✓Minimum to proceed: ≥2 × 106 CD34 + cells /kg
✓Higher yields of 4–5 × 106 CD34 + cells /kg: a/w faster ANC and platelets recovery, reduced hospitalization, 

blood transfusions, and antibiotic therapy

❑ G-CSF (filgrastim or filgrastim biosimilars)
✓ Dose: 10 μg/kg/day (x 4-6 days)
✓ Leukapheresis: 

- 5th day (after 4 stimulation’s days)
- Maximum leukapheresis days: 3

❑ Definitions base on CD34/mcL (PB)
- <5: Non mobilizers
- 5–10: Very poor mobilizers
- 10–20: Poor mobilizers

Bueno JL, Alegre A, López O, Querol S, Arroyo JL, Goterris R, Sureda A, García J, Amunarriz C, Albo C, Fernández F, Medina L, Antelo ML, Blanquer M, Vallejo C, 
Canales M, Vidales I, Duarte R. Agreements and uncertainties in autologous HSC mobilization and collection. A Spanish consensus document. BMT 2020 Apr;55(4):811-7 

Consensus and protocols

Spanish consensus



❑ Plerixafor use

✓ PLX + G-CSF (+/- CT): increases CD34+ yield and is effective in poor mobilizers 

✓ PLX is well tolerated

✓ PLX dose: 240 μg/kg sc 6–11 h before initiating PBSC collection 

✓ PLX should be used rationally under hematologists expert prescription. 

✓ PLX use:

- a) Identification of poor mobilizers

- b) CD34+/μl in PB at day + 4: <10 (clear) // 10-20 (grey zone)

- c) In proven mobilization failure episode (mobilization failure)

✓ Effectiveness in a) is superior to c). So, algorithms and predictors to early define poor mobilizers are needed 

Spanish consensus

Bueno JL, Alegre A, López O, Querol S, Arroyo JL, Goterris R, Sureda A, García J, Amunarriz C, Albo C, Fernández F, Medina L, Antelo ML, Blanquer M, Vallejo C, 
Canales M, Vidales I, Duarte R. Agreements and uncertainties in autologous HSC mobilization and collection. A Spanish consensus document. BMT 2020 Apr;55(4):811-7 

Consensus and protocols



Miyazaki K, Suzuki K. Poor mobilizer and its countermeasures. Transfus Apher Sci. 2018 Oct;57(5):623-627

Red Cross Medical Center, Tokyo, Japan

Consensus and protocols



Chen KY, et al. Plerixafor strategies for autologous HCT mobilization: A comparison of efficacy and cost. Transfus Apher Sci. 2022 Apr;61(2):103303. 

• Single center
• Retrospective analysis 
• Adults with MM or amyloidosis 
• Apheresis of HSC 
• Two groups

✓ 3/1/17-3/1/18: “per algorithm” PLX (n=55)
✓ 3/1/18-3/1/19: “up-front” PLX (n=74)

North Caroline U. H.

Consensus and protocols



Up- front PLX:
✓ ⇧ drug cost 
✓ ⇩ apheresis costs 
✓ Net savings of $121 per patient

Per protocol PLX Up front PLX p

• Apheresis days (median) 1.5 1.0 < 0.001

• CD34+ (median) (x 106/kg) 6.6 8.5 < 0.001

North Caroline U. H.

Chen KY, et al. Plerixafor strategies for autologous HCT mobilization: A comparison of efficacy and cost. Transfus Apher Sci. 2022 Apr;61(2):103303. 

Consensus and protocols



✓ G-CSF +∕− PLX: CD34 goal in 97.8% pts
✓ Period 2:

- ⇩ apheresis procedures/pt 
- Not ⇧ in PLX use

Ramón y Cajal U. H.

Palomo P, et al. Rational use of plerixafor using a combined algorithm of CD34 count in P and predicted blood volumes to process according to collection efficiency coefficient. OS11-02. EBMT 2023 

Consensus and protocols
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Take-home messages

➢ Pre-decide the collection goal for each patient

➢ Try to avoid mobilization failures 

➢ Avoid CT is not necessary for treatment disease

➢ Consider patient medical history

➢ Pre-collection CD34+ goal are crucial (center-specific)

➢ Optimize our protocols
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THANK YOU


