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—Abstract—

Bactground : The etiologies of treatment related mortality (TRM) after hematopoietic stem
cell transplantation (HSCT) have been variable according to the disease status or the centers.
We evlauated the etiologies of TRM for the pediatric patients at Yeungnam University
Hospital (YNUH).

Materials and Methods : The records of 66 patients, 19 years of age or younger, who had
HSCT at YNUH from September 1995 to August 2007 were reviewed.

Results : Among 66 patients, allogeneic bone marrow transplantation (Allo-BMT) was done
in 21 (19 related, 2 unrelated), allogeneic peripheral blood stem cell transplantation (Allo-
PBSCT) in 1, cord blood transplantation (CBT) in 12 (1 related, 11 unrelated), autologous
peripheral blood stem cell transplantation (Auto-PBSCT) in 32 patients. The TRM rates of
Allo-BMT, CBT, and Auto-PBSCT were 19%, 33.3%, and 12.5%, respectively. Among four
patients who had TRM after Allo-BMT, two were related transplantation and the others were
unrelated. All four patients developed severe acute GVHD of at least grade II. Sepsis
developed in three patients, acute renal failure (ARF) in two, veno-occlusive disease (VOD)
and thrombotic microangiopathy (TMA) in one patient each. All four patients who had TRM
after CBT had two mismatches in HLA-A, B, DR, and engraftment syndrome developed in
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three. Sepsis developed in all four patients, VOD in two, encephalopathy in two, TMA and
ARF in one patient each. All four patients who had TRM after Auto-PBSCT developed
sepsis and ARF in two, VOD and TMA in one patient each.

Conclusion : Although the number of cases were not large enough for firm conclusion, sepsis
was the most common TRM after HSCT. Therefore, prevention and control of sepsis are
very important in reducing TRM after HSCT. Outcomes of severe acute GVHD after
Allo-BMT and engraftment syndrome after CBT are very poor and contribute for TRM.

Continuous effort to reduce the incidence of GVHD and engraftment syndrome are needed.
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Table 1. Patient characteristics and sources of stem cells

Median age
Sex (M/F)
Median Follow up (Months)
Source of stem cell
Allo-BMT
Related
Unrelated
Allo-PBSCT
CBT
Related
Unrelated
Auto-PBSCT

9 yrs (11 ms-19 yrs)
42/24
35 (3-144)

21
19
2
1
12
1
11
32

Allo-BMT; allogeneic bone marrow transplantation, CBT; cord blood transplantation, Auto-PBSCT; autologous

peripheral blood stem cell transplantation.
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Z50]4] (Allo-BMT, 219), A|h&Eo)d (CBT, A3&E7|uAEZ (anaplastic oligodendroglioma),
12t§), SELURIXIERAM T (Allo-PBSCT, F3EAHIZEHES (severe combined immuno-
), APExEZERA XA (Auto-PBSCT,  deficiency, SCID)o] Z+zF 15X o|%it). ALL#}
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E Al 219 F 1990] ¥, 2] BlEA o Wt 2, AU, 5%
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Ul 11 HEdedtkTable 1). td  fov CML €4 382 25 Allo-BMTE,
23e gAdzANEY (ALL)e] 19822  JMML#% MDS+ EF CBTE Aldsiqith 1
71 BggoH, ST EY (AML)o] 1 g TFe 2% EF Auto-PBSCTE A3t
g, AREAEZF] 117 %*%‘ZH"@%%VJH@ 8 A 1 F ABRMEF A 47124 =50
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Table 2. Diagnosis of the patients in each transplantation

Allo-BMT CBT  Allo-PBSCT Auto-PBSCT  Total

ALL 6 6 7 19
AML 4 2 1 4 11
CML 3 3
JMML 2 2
MDS 1
AA 7 1 8
SCID 1 1
NHL 5 5
Neuroblastoma 11 11
Wilm’s tumor 2 2

Ewing’s sarcoma
Adrenocortical

. 1 1
carcinoma
Anaplastic oligodendroglioma 1 1
Total 21 12 1 32 66

ALL; acute lymphoblastic leukemia, AML; acute myeloid leukemia, CML; chronic myelocytic leukemia, JMML;
juvenile myelomonocytic leukemia, MDS; myelodysplastic syndrome, AA; aplastic anemia, SCID; severe
combined immunodeficiency, NHL; non-Hogkin lymphoma.
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Table 3. Characteristics and causes of TRM after Allo-BMT

N Days of
IEZ. (Aygr()e Sex Donor (il(j)g/ig) cofl);?tion engraftment D(?Z;t}?f TRM
(ANC/PIt.)
4 M R 41 By, Cy 11/32 58  GVHD, sepsis, ARF, VOD
2 5 M UR 0.082 TBI, Cy 10/25 171 GVHD, TMA
3 12 M R 1.71 (}:3; ' AE'?é 16/45 108 GVHD, sepsis
4 9 M UR 3.89 Bu, Cy 13/34 92 GVHD, sepsis, ARF

M; male, R; related, UR; unrelated, GVHD; graft versus host disease, ARF; acute renal failure, VOD;
venoocclusive disease, TMA; thrombotic microangiopathy, Bu; busulfan, Cy; cyclophosphamide, TBI; total body
irradiation, Eto; etoposide, ATG; anti-thymocyte globulin

XA EE magnetic beadE ]3] purging  FFEE 06x10%kg (89, 0.15-898x 107/kg)
= A8 tHTable 2). 19t Auto-PBSCTS] 745 FHE 9

olA® MEFE Allo-BMTAME FAE  FUYH 6.1x107ke (B9, 045-115x10%/kg),
Fo] F9zro] 39x10%kg (B, 1.37-615x  CDMUFZAE 49 FU4gHe 39x107kg (8
10%kg), CDMUFPME 59 FUFe 34x 9, 07-188x107kg)el ey BAE 66W =T
10%kg (B9, 082-82x10%kg)o]th. CBTe]  Azto] o]Folxa Allo-BMTAA A< <]
e FHHE o FUgko] 13x107kg (B9,  FIES TFT 1359 (89, 10~279), &
045-138x10%kg)oI CDAUFAFAE F2 & 269 (H9], 10~465%)0I%ltk. CBTA A

e

Table 4. Characteristics and causes of TRM after CBT

Pt. Age HLA- Pre- Days of Days of
No. (yr) Sex. Donor match  condition engraftment death T
Y (ANC/PIt)
Flu, By, GVHD, sepsis,
5 1 F UR 6 19/- 24
&4 Mel, ATG / encephalopathy
By, Cy, Engraftment SD,
2 F 11/~ 2
6 UR 4/6 Mel, ATG / 3 sepsis
Engraftment SD,
Flu, By, .
7 9 M UR 4/6 36/42 64 sepsis, TMA, VOD,
Mel, ATG ) .
CB infarction
Engrafment SD,
Bu, Cy, )
8 6 M UR 4/6 16/- 27 GVHD, sepsis, VOD,
Mel, ATG ARF

M; male, F; female, R; related, UR; unrelated, GVHD; graft versus host disease, SD; syndrome, ARF; acute
renal failure, VOD; venoocclusive disease, TMA; thrombotic microangiopathy, Flu; fludarabine, Bu; busulfan, Mel;
melphalan, Cy; cyclophosphamide, ATG; anti-thymocyte globulin, CB infarction; cerebral infarction
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d), 27 30Y (89, 10~48Y)01YaL Auto-  FHEZFo] T3P ARF7} 29, VOD9 TMA
PBSCTOlM A Fogke 55T 149 7} zbzh 1904 2AEtH Table 5).

(9, 8~48%), g2 329 (M9, 6~263Y)

o] AT}, o
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S AP 129 F 4% (333%), AutoPBSCT &8 A2 o413 X8 Wy &, 17
S Al 28 F 49 (125%)914 s 1 A5 oA EE BET v EA
%tk Allo BMT A8 % TRMe| 4@ 49 ou} n9jdd o Awd ways 339
T 29 Az UHA 29 vdAzt o] 1y FTYdAE oFAE $AE 7dEt] of
oIRCH ofE 47 RF Grade M oldel F  th! ZRATOAL WS U o|FE sl
4 GVHD7} 88ttt jd835o] 39olA & Ak AQAAEZY WE, wda94s 17
A FAAIEA (acute renal failure, ARF) 32 F3d 18 FUoM FL3 == 7P #
o] 2, VOD&} dAAm AP Z (thrombotic &3 X7 WHOZ AREEI Uty ZERA
microangiopathy, TRM)©| ZtZ} 1WA &HE  Xoldlof] tist 7]x& Q] A3+ 1951 w9
5o} WAt Table 3). CBT A& & TRM  Lorenz §°°] #o AgolN 51 w3
o] AT 4 EF Izt HLA-A, B, AXE Foll ZIRAET}L EAstaL o]&°] WA
DR % 27t YA 299k 1 F Grade A A} Al B4E AAIRE RS 23
M o9 F4 GVHD7} 2welA, A&SFe 3 Folch 1957d Thomas'7h Qg8o= o
(engraftment syndrome)o] 3wollA LA o SUA MW SAoA FFolHE HERE
o A ol 4% ERON WANAT DD ¥ 19689 QA4 WERl de
VOD7} 29, Hwwio] 2%, TMASH ARF7F 22 5% 2ERA| o]y A& AFsdn’ o
7} 19olA THtEo] WSt Table 4).  2o2 WA 4 = GVHDY o]2#He] A
Table 5. Characteristics and causes of TRM after Auto-PBSCT

Pt Age CD34” Pre- Days of ) vs of

No. (yr) - (x10%kg) condition engraftment death TRM

(ANC/PIt)

9 12 F 584 Cy, Mel 21/30 102 Sepsis, ARF

10 13 F 188 Carbo, Eto, Mel 8/14 25 Sepsis, ARF, TMA, VOD

1 17 F 36 TBL, Cy, Mel -/~ 4 Sepsis

12 7 F 2.28 Bu, Mel 22/50 7 Sepsis

F; female, ARF; acute renal failure, VOD; venoocclusive disease, TMA; thrombotic microangiopathy, Bu;
busulfan, Cy; cyclophosphamide, Mel; melphalan, TBI; total body irradiation, Carbo; carboplatinum, Eto; etoposide
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