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Original article
Effectiveness of utilizing peripheral blood absolute CD34+ mononuclear
cell number as an indicator for initiation of peripheral blood stem cell

harvesting process
Satchapong Taedunyagun', Kwansuda Supalap’, Sudaporn Takumthiang’, Usa Mongsap®, Onjira Kaopan®,

Sirirat Bunarsa’, Akamon Tapprom', Rawisut Deoisares', Piyatida Chumnumsiriwath' and Peerapon Wong'
'Bone Marrow Transplant Unit, Naresuan University Hospital; “Basic Medical Science Research Unit, Office of Research; °Department of

Nursing, Naresuan University Hospital, Faculty of Medicine, Naresuan University

Abstract:
Introduction: Initiation of a harvesting process of peripheral blood stem cell (PBSC) using peripheral blood
absolute CD34+ mononuclear cell (MNC) number as an indicator is an accepted standard but the process in
detail has some degree of difference between transplant centers. Objective: This study aimed to demonstrate
the outcome and detail of the process abovementioned from a single hematopoietic stem cell transplant unit.
Materials and Methods: Data from patients who were sent to harvest PBSC by using MINC apheresis technique
at Naresuan University Hospital, between January 2013 and December 2021, were analyzed for the relationship
between peripheral blood and product CD34+ MNC, time to initiate harvesting process, proportion of patients with
sufficient stem cell collection, and including analysis between myeloma and lymphoma patients. Results: PBSC
harvesting was performed in 90 patients including 48 and 42 patients diagnosed with myeloma and lymphoma,
respectively. A total of 116 collections were conducted. Median time to initiate harvesting process was on day
9 (range: 7-15) after chemotherapy. Median peripheral blood absolute CD34+ MNC number on the first morning
of collection was 66 (range: 3-479) cell/mm’ Peripheral blood CD34+ MNC number was well correlated with
that in harvesting product (r = 0.67, p < 0.01). Seventy-one patients (78.9%) were able to collect enough PBSC
within one collection. Lymphoma patients required more episode of harvesting than myeloma. Eventually, all
90 patients received PBSC transplantation. Conclusion: Using a number of peripheral blood CD34+ MNC' as an
indicator to initiate PBSC harvesting process is effective and practical
Keywords : @ Peripheral blood stem cell harvesting ® CD34+ mononuclear cell

@ Hematopoietic stem cell transplantation

J Hematol Transfus Med. 2022;32:201-10.
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Table 1 Chemotherapy for stem cell mobilization

Regimen for myeloma n =48
High-dose cyclophosphamide 47
Dexamethasone-cyclophosphamide-etoposide-cisplatin (DCEP) 1

Regimen for lymphoma n = 42"
Etoposide-methylprednisolone-cytarabine-cisplatin (ESHAP) 15
Ifosfamide-carboplatin-etoposide (ICE) 12

Dexamethasone-cytarabine-cisplatin (DHAP)
Rituximab-ifosfamide-carboplatin-etoposide (R-ICE)
Rituximab-etoposide-methylprednisolone-cytarabine-cisplatin (R-ESHAP)
Rituximab-cyclophosphamide-doxorubicin-vincristine-prednisolone (R-CHOP)
High-dose methotrexate-cytarabine

High-dose methotrexate-ifosfamide

Filgrastim-plerixafor (without chemotherapy)

N T T = T G N

No data available

"Two lymphoma patients had two chemotherapy sessions for stem cell mobilization

Table 2 First day and number of stem cell harvesting, number of white blood cell, amount of peripheral blood
and product CD34+ mononuclear cell, total CD34+ cell dose and first day of engraftment compared between

myeloma and lymphoma group

Myeloma (n = 48) Lymphoma (n = 42) p-value?
Number of stem cell harvesting (number of procedure) 51 65
Number of stem cell harvesting per patient! (number 1(1-2) 1 (1-3) < 0.001
of procedure)
First day of stem cell harvesting’ (day after finishing 9 (9-11) 10 (7-15) < 0.001"
chemotherapy)
Peripheral WBC on the first day of harvesting’ (cell/ 2317 x 10° 19.20 x 10 0.167
mm’) (7.20-89.17 x 10°)  (4.37-71.43 x 107)
Peripheral blood CD34+ MNC on the first day of 117 (13-479) 53 (3-336) < 0.001
harvesting' (cell/mm®)
Peripheral WBC on each day of harvesting’ (cell/mm°) 24.09 x 107 23.36 x 10° 0.967
(7.20-89.17 x 10°)  (4.37-72.11 x 107)
Peripheral blood CD34+ MNC on each day of 96 (13-479) 23 (2-336) < 0.001"
harvesting (cel/mm’)
Product CD34+ cell dose per each day of harvesting’ 6.52 x 10° 1.75 x 10° < 0.001"
(cell/kg) (1.26-33.90 x 10°)  (0.18-69.50 x 10°)
Total CD34+ cell dose per patient’ (cell/kg) 6.79 x 10° 4.45 x 10° 0.008"
(1.26-33.90 x 10°) (1.24-69.50 x 10°)
First day of WBC engraftment post stem cell infusion’ 11 (8-14) 11 (8-13)° 0.586

"Data demonstrate as median and range; 'Mann-Whitney U Test; Statistical significance
$Data exclude one patient who died before white blood cell engraftment

MNC = mononuclear cell;, WBC = white blood cell
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Figure 1 Correlation between peripheral blood and product CD34+ mononuclear cell number
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Table 3 Relationship between peripheral blood CD34+ mononuclear cell number and product CD34+ cell dose

from 116 apheresis collections

Peripheral blood absolute CD34+ MNC N

number (cell/mm?)

(harvesting procedure)

CD34+ cell dose' Range
(x10° cell/kg)

0-4 3

5-9 10
10 - 14 11
16 - 19 6
20 - 24 4
25-29 5
30 - 49 13
50 - 69 19
70 - 99 8
100 - 199 20
200 - 299 9
> 300 8
2-479 116

0.31 0.25 - 0.58
0.63 0.28 - 0.92
0.69 0.18 - 1.40
1.27 0.83-21
1.75 1.17 - 1.99
2.48 1.22 - 6.30
3.13 1.24 - 6,59
4.45 2.98 - 133
6.31 3.93 - 13.63
9.3 4.26 - 69.50
13.69 4.25 - 40.91
22.04 10.09 - 40.91
4.26 0.18 - 69.50

"Data demonstrate as median; MNC = mononuclear cell

= Any o o aAg = b o o

msenmilrenanidunsenmuusauasLasidu
Foypnnmhulgniaraddurifiamsaumaden athals
AENa MIIEHONAEHTUAY LA S AUBINTELLMIINET
A o A 3 1 [ € v
fafumauanfeudszaumsoiuashazifudsleniiy
whelgneamasaumifiauisdn « laaemzaniiuid
13U lnatfesriv

a5
[ §Y o A @ A Yo

nmnausaadifiaeidonlaeldsmim CD34+
MNC lunszusidantsznaumsdndulalunsEaeidunes
maiugaadusruuifiunsffusyAnsnm Swmom CD34+
MNC lunszusifonsaanaasiudwm CD34+ MNC Tu
whnAnui7iuldias sanmegnmemaddumiiade
difafige

tanansansds

1. Philip T, Guglielmi C, Hagenbeek A, Somers R, Van Der Lelie H,
Bron D, et al. Autologous bone marrow transplantation as compared
with salvage chemotherapy in relapses of chemotherapy-sensitive
non-Hodgkin's lymphoma. N Engl J Med. 1995,333:1540-5.

2. Attal M, Harousseau JL, Stoppa AM, Sotto JJ, Fuzibet JG, Rossi
JF, et al. A prospective, randomized trial of autologous bone
marrow transplantation and chemotherapy in multiple myeloma.

N Engl J Med. 1996,335:91-7.

. Child JA, Morgan GJ, Davies FE, Owen RG, Bell SE, Hawkins

K, et al. High-dose chemotherapy with hematopoietic stem-cell

rescue for multiple myeloma. N Engl J Med. 2003;348:1875-83.

. Bender JG, To LB, Williams S, Schwartzberg LS. Defining a

therapeutic dose of peripheral blood stem cells. J Hematother.

1992;1:329-41.

. Korbling M, Anderlini P. Peripheral blood stem cell versus bone

marrow allotransplantation: does the source of hematopoietic

stem cells matter? Blood. 2001,98:2900-8.

. Alegre A, Tomds JF, Martinez-Chamorro C, Gil-Ferndndez JJ,

Fernandez-Villalta MJ, Arranz R, et al. Comparison of peripheral
blood progenitor cell mobilization in patients with multiple
myeloma: high-dose cyclophosphamide plus GM-CSF vs G-CSF
alone. Bone Marrow Transplant. 1997,20:211-7.

. Narayanasami U, Kanteti R, Morelli J, Klekar A, Al-Olama A,

Keating C, et al. Randomized trial of filgrastim versus chemotherapy
and filgrastim mobilization of hematopoietic progenitor cells for

rescue in autologous transplantation. Blood. 2001,98:2059-64.

. Schots R, Van Riet I, Damiaens S, Flament J, Lacor P, Staelens

Y, et al. The absolute number of circulating CD34+ cells predicts
the number of hematopoietic stem cells that can be collected by

apheresis. Bone Marrow Transplant. 1996;17:509-15.

. Duong HK, Savani BN, Copelan E, Devine S, Costa LJ, Wingard JR,

et al. Peripheral blood progenitor cell mobilization for autologous
and allogeneic hematopoietic cell transplantation: guidelines from
the American Society for Blood and Marrow Transplantation. Biol

Blood Marrow Transplant. 2014;20:1262-73.

a a € a a ! v A (Y
'J']’iﬁ']‘iIﬁ‘Iﬂ@l')"(lEﬂLLazL’J‘ﬂﬁ'\ﬁ@l‘iﬂ‘iﬂ'l’iIaﬂﬂ ﬁﬁ 32 %‘l_lllﬁ 3 NMINOH-NUENL 2565



210

10.

11.

12.

13.

14.

Faanss udlaaung uazame

Barnett D, Janossy G, Lubenko A, Matutes E, Newland A, Reilly
JT. Guideline for the flow cytometric enumeration of CD34+
haematopoietic stem cells. Prepared by the CD34+ haematopoietic
stem cell working party. General Haematology Task Force of
the British Committee for Standards in Haematology. Clin Lab
Haematol. 1999;21:301-8.

Elliott C, Samson DM, Armitage S, Lyttelton MP, McGuigan D,
Hargreaves R, et al. When to harvest peripheral-blood stem cells
after mobilization therapy: prediction of CD34-positive cell yield
by preceding day CD34-positive concentration in peripheral blood.
J Clin Oncol. 1996;14:970-3.

Lemos NE, Farias MG, Kubaski F, Scotti L, Onsten TGH, Brondani
LA, et al. Quantification of peripheral blood CD34" cells prior to
stem cell harvesting by leukapheresis: a single center experience.
Hematol Transfus Cell Ther. 2018,40:213-8.

Micallef IN, Apostolidis J, Rohatiner AZ, Wiggins C, Crawley CR,
Foran JM, et al. Factors which predict unsuccessful mobilization
of peripheral blood progenitor cells following G-CSF alone in
patients with non-Hodgkin's ymphoma. Hematol J. 2000;1:367-73.
Vantelon JM, Koscielny S, Brault P, Bourhis JH, Ribrag V, Pico J,
et al. Scoring system for the prediction of successful peripheral
blood stem cell (PBSC) collection in non-Hodgkin's lymphoma
(NHL): application in clinical practice. Bone Marrow Transplant.

2000,25:495-9.

15.

16.

17.

18.

Wuchter P, Ran D, Bruckner T, Schmitt T, Witzens-Harig M, Neben
K et al. Poor mobilization of hematopoietic stem cells-definitions,
incidence, risk factors, and impact on outcome of autologous
transplantation. Biol Blood Marrow Transplant. 2010;16:490-9.
Giralt S, Costa L, Schriber J, Dipersio J, Maziarz R, McCarty J,
et al. Optimizing autologous stem cell mobilization strategies to
improve patient outcomes: consensus guidelines and recommen-
dations. Biol Blood Marrow Transplant. 2014,20:295-308.
Zubair AC, Zahrieh D, Daley H, Schott D, Gribben JG, Alyea EP,
et al. Engraftment of autologous and allogeneic marrow HPCs
after myeloablative therapy. Transfusion. 2004;44.253-61.
Maziarz RT, Nademanee AP, Micallef IN, Stiff PJ, Calandra G,
Angell J, et al. Plerixafor plus granulocyte colony-stimulating
factor improves the mobilization of hematopoietic stem cells in
patients with non-Hodgkin lymphoma and low circulating peripheral

blood CD34+ cells. Biol Blood Marrow Transplant. 2013;19:670-5.

J Hematol Transfus Med Vol 32 No. 3 July-September 2022



