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Original article
Study of efficacy and safety of therapeutic leukapheresis in leukemic

patients in Songklanagarind Hospital

Jarin Buakaew and Pimpilalai Choothanorm

Blood Bank and Transfusion Medicine Unit, Department of Pathology, Faculty of Medicine, Prince of Songkla University

Abstract:

Introduction: Hyperleukocytosis in leukemic patients is associated with early mortality, due to either leukostasis
or hyperviscosity syndrome. According to the American Society for Apheresis (ASFA) guidelines; therapeutic
leukapheresis belongs to indication of category II, which is considered to be appropriate and acceptable.
Objective: To analyze both the efficacy and safety of the protocol used for therapeutic leukapheresis. Materials
and methods: We performed a retrospective study of leukemic patients with hyperleukocytosis, who underwent
therapeutic leukapheresis, in Songklanagarind hospital, during February 2009 to February 2019. The procedures
were performed until their white blood cells (WBC) level was reduced to lower than 100 x 10° /L. Both percent
and absolute reductions of WBC, hemoglobin and platelet were calculated. Moreover, frequency of adverse effects
during the procedures along with early mortality rate were observed. Results: Seventy seven patients, including
39 AML (50.6%), 28 ALL (36.4%) and 10 CML (13.0%), underwent 180 therapeutic leukapheresis procedures. The
mean number of procedures per patient was 2.3 (range 1-5). The mean values + SD of initial WBC were 276.7 +
141.6 x 10° /L, 398.4 + 221.8 x 10° /L and 397 + 199.4 x 10° /L for AML, ALL and CML, respectively. The average
WBC reductions (percentage) after the procedures were 129.7 + 95.6 x 10° /L (53.1%), 195.9 + 149.7 x 10° /L (50.8%)
and 198.9 + 131.6 x 10° (50.0%) for AML, ALL and CML, respectively. There was a significant decrease in the
WBC count after leukapheresis, as compared with the baseline value (p < 0.05), and while both hemoglobin and
platelet counts changed were not statistically significant differences (p > 0.05). Although, there were side effects
in 34 of the 180 (18.9%) performed procedures, most reactions were mild; due to hypocalcemia. There were no
patients developed any serious complications related to leukapheresis. The total mortality rate was 36.4%, whilst
32.5% died within 30 days. Conclusion: The standard protocol used for therapeutic leukapheresis is a safe and
effective procedure, for leukoreductions in leukemic patients with hyperleukocytosis. However, we observed a
high early mortality rate in poor prognostic patients, especially in AML and ALL patients.

Keywords : ® Leukemia @ Hyperleukocytosis @ Therapeutic leukapheresis

J Hematol Transfus Med. 2020;30:35-43.
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Table 1 Patients’ characteristics

W 2767 + 141.6 X 10° /L, 398.4 + 221.8 x 10° /L ua
397.4 + 1994 x 10 ° /1. Mol ehinduaasdlalnadwd
7.0 + 1.8 g/dL, 7.6 + 2.8 g/dL uae 6.9 + 1.5 g/dL ¢nu
Ao AedsaangaEaniiu 602 + 494 x 10° /L, 93.7
+103.5 x 10° /L @y 238.9 + 227.1 x 10° /L NNa10L 61
L&A Table 1

Svauasfinanh TLP Wihousasme wds 2.3 a%s
(it 1-5 A%) @”ﬂaaﬁ@?’mﬁw 1,2,3,4 485 o S
26, 23, 15, 6 LAY 7 918 §NNAGIL 61%?1’;3:3\1&@’38 AML ALL
uaz CML SSsnausiaidanammdsnsyiads 1297 + 5.6
x 10° /L, 195.9 + 149.7 x 10° /L U@ 198.9 + 131.6 x 10°
L EFY ARATINANRFSDEAY 531, 508 LAY 50.0
e AindsresEllnatundsmeydu 6.9 + 1.0 g/
dL, 7.5 + 1.6 g/dL Waz 6.8 + 1.6 g/dL MNEAL anAITHY
8y 14, 1.3 Uay 14 eNNa1aU AindLTaIniadnnnas
myviudli 435 + 28.1 x 10° /L, 58.2 + 46.7 x 10° /L Way
131.8 + 127.3 x 10° /L anads08as 27.7, 37.9 Uy 44.8
L MnMswSeufeuySinoudadanem Usinadla-

Gender (males/females)
Age (y); median value (range)
Weight (kg); median value (range)
Diagnosis; number of patients (%)
AML
ALL
CML
Presenting white blood cell (x 10 ° /L); mean value + SD
AML
ALL
CML
Presenting hemoglobin (g/dL); mean value + SD
AML
ALL
CML
Presenting platelet (x 10 ? /L); mean value + SD
AML
ALL
CML

48/29
33 (2-83)
50.9 (12-85)

39 (50.6%)
28 (36.4%)
10 (13.0%)

276.7 £ 141.6
3984 + 221.8
397.4 £ 199.4

70+18
76+ 28
69+15

60.2 + 49.4
93.7 + 103.5
2389 £ 227.1

AML: acute myeloid leukemia; ALL: acute lymphoblastic leukemia; CML: chronic myeloid leukemia; WBC: white blood

cells; SD: standard deviation

J Hematol Transfus Med Vol 30 No. 1 January-March 2020



MIANWILILAVE A NLALANNUaaAAaIMIYN therapeutic leukaphersis 39

Tnafin uauindadannauuasnasyh TLP Wudmfﬂwnﬂmjm
a Aa [~3 = 1 a v 0 W
AAnndaRaaIanaRE NELE Y (o < 0.05) Tnansy
‘il a A a [<3 A ] ] A v o (%
wﬂimmﬂﬂﬂawummamLﬁ@@i&ﬂ@ﬁMﬁWﬂﬁﬁﬂ@ (o
> 0.05) ﬁ@”ﬂwﬁvlm”%’u LDPRC aw% 51 318 (3a8/ay 66.2)
Toelasuamzluduaaumaadunndos 32 Meuas lasuln

1 o U a Y [~3 A oI 1 v A A
senhavhene 19 e Jxthandabaasmanuiamedan
9an|@3u LDPC w3a LDSDP s11w 25 118 (30uay 32.5)
Fauaadln Table 2

o3 saseRntuiunt e luefirndash TLP

. T v & |2 ¢ o
WUSWAY 34 3 (Taeay 18.9) 1o liissvaseisay
1 9¥6TU 2 hag S¥AU 3 1wt 28 A3 (3083 15.6) 1 ASI
(30uay 0.5) LAy 5 A5 (308aY 2.8) NEIEL awue e
lseuseaadiavs 4 nganfthe AML Sovmslaifosvasd
UL 1 520U 2 LAY 5¥AU 3 MW 13 @59 1 A9 LAy 3
A39 naianeiy NNty ALL fanmslaifaszasdazei 1
WAYIEAU 3 91w 10 A3 WY 1 %9 AR nauhe
CML fonms lsieseaedaet 1 uagsedt 3 1w 5
A9 4AY 1 A3 eNNEFTL Fauamsli Table 3 Uag Figure 1

Sihodetialusshemeuaulsoeing mevdms
¥ TLP Tusveznaneies) S1uam 28 T8 (Saeae 36.4) 1
dihe AML 15 318 (Jousy 195) BuFiawan 3.9 (1-15
Hw) ALL 9 718 (Gaway 117) sreznafedin wdy 113
(1-58 ) uay CML 4 T8 (38ag 5.2) Laﬁla 285 (1-62
) wuheiFe@inmels 30 4 (early mortality rate) 25
T8 (Seway 32.5) uasiediamas 30 T 3 T1e (Spuay 3.9)
Fuandlu Table 4

el
NNM3Yh TLP Mgﬁha AML, ALL &g CML 1% 77
318 180 A%s devheas 2.3 adilaeld protocol fisen
WNAMD3Ya9 blood volume process 4 1.5-2.0 Whaad
TBV nunassnansudaidantmadldathiresey

v

AoanasnnenGudildsasay 53.1, 50.8 uaz 500 lungas
178 AML, ALL 1&g CML Muanei @”ﬂwmﬂmj LAy
92.2 \'L@”%Jumﬁl,ﬂ% cytoreductive agent W hydroxyurea

A A o W a A 4 tﬁl 1! P A A o W
PIDONLILG  HINWLIIDERE 7.8 Vl\'LS\IVL@TLJmMi@LﬂN‘LI']U@

Table 2 Efficacy and response to therapeutic leukapheresis

Number of therapeutic leukapheresis

Number of patients

ol W N

26
23
15
6
7

Mean value + SD (x 10 ° /L) /Percentage (%) reduction in WBC

AML
ALL
CML

129.7+95.6 /63.1*
195.9 + 149.7 /50.8*
198.9 + 131.6 /50.0*

Mean value + SD (g/dL)/ Percentage (%) reduction in hemoglobin®

AML
ALL
CML

6.9+1.0/14
75+16/13
68+16/14

Mean value + SD (x 10 ? /L)/Percentage (%) reduction in platelet’

AML
ALL
CML

435 + 28.1 /27.7
58.2 + 46.7 /37.9
131.8 £ 127.3 /44.8

AML: acute myeloid leukemia; ALL: acute lymphoblastic leukemia; CML: chronic myeloid leukemia; WBC: white blood

cells; SD: standard deviation; *statistically significant; ‘red blood cell transfusions in 51 patients (66.2%): bplatelet

transfusions in 25 patients (32.5%)
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Table 3 Presenting symptoms in therapeutic leukapheresis

Number of adverse reactions (cases)

Adverse events

AML ALL CML
Grade-I Perioral numbness 7 5 3
Nausea/vomiting 2 5 0
Abdominal pain 0 0 0
Dyspnea 3 0 1
Chest pain 1 0 0
Fever > 1°C 0 0 1
Grade-II Hypotension 1 0 0
Grade-III Hypotension 3 0 0
Dizziness 0 1 0
Severe dyspnea 0 0 1
Grade-IV Death 0 0 0

AML: acute myeloid leukemia; ALL: acute lymphoblastic leukemia; CML: chronic myeloid leukemia

14
12
_—
w
E 10
=
n 8
g
w 6 Grade-1
u 5
§ Grade-II
- 4
- 3
E& Grade-II1
2 1 1
0
AML ALL
Symptomatic grades
AML: acutc mycloid leukemia; ALL: acute lymphoblastic leukemia; CML: chromic mycloid leukemia

Figure 1 Adverse events of patients in each group
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Table 4 Mortality rate of patients (days after therapeutic leukapheresis)

Diagnosis Number of patients (%) Mortality (days after leukapheresis; mean (range)
AML 15 (19.5) 3.9 (1-15)
ALL 9 (11.7) 11.3 (1-58)
CML 4 (5.2) 285 (1-62)

AML: acute myeloid leukemia; ALL: acute lymphoblastic leukemia; CML: chronic myeloid leukemia
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