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Autologous Peripheral Stem Cell Transplantation (Auto PSCT)
in Non-Hodgkin’s Lymphoma swemﬁﬂws‘muﬁnmm
ﬂﬂ&ﬂ']%!‘iﬂ‘i‘i&l I‘JGW&I‘]&J1§W‘58NGQ§]Lﬂ§‘1

afidy Sacdh, e Yssusiient, Ades aseaeBasens,

g 4 ﬂ‘ L4 °
UMM FMEHIER WA AUAY UNUYINA

wiwlaiinInen naveneanTsx [sawenuianwsaanging)

UNAnge: Q’ﬂ?ww‘zy)&! 078 48 T o1wsuaw Y@”%’umﬁﬂﬁ;dfy non-Hodgkin's lymphoma large cell type,
stage IV ﬁ mesenteric lymph nodes I8¢ bone marrow cjﬂvﬂm’%’unvﬁnm&’hawﬂ.ﬁﬂ?if@ (cyclophos-
phamide, doxorubicin, vincristine 8¢ prednisolone) 6 ﬂ‘s::\? Quzﬁ complete remission (bone marrow
[swy lymphoma cell) m’am;jﬂaal‘lﬁlfilmim autologous peripheral stem cell transplantation 19e/l# high
dose cyclophosphamide Wa¥ granulocyte colony stimulating factor (G-CSF) Lﬁ'a mobilization (AN
rviiauinlaie (hematopoietic stem cells) &Ml high dose regimen Fn/renavdny busulfan uay
cyclophosphamide WaMTINW ;;l/ﬂ?ilﬁ engraftment (absolute neutrophil count §1MN71 500/mL ¢¢¢ia
it 3 74) ﬁ‘ day 9 uwﬁnnzunsnsﬁau‘laﬂm’ pseudomonas septicemia, shock uasdl acute renal failure
dodinmlu ICU uaglasunavin hemodialysis usimoaenTsiduiung Dauiunenammainaseesna s
Tsomenuiawssaongindy Alesumssnmdesssnandunadse

Key Words : ® Non-Hodgkin's lymphoma ® Autologous peripheral stem cell transplantation

® Stem cell mobilization

amsmslaiainenuaziagmansuinigladin 2542:9:299-305.

v 1
ms gaddumifinraasialafio (hematopoi-  dnSamsausniie I wer 2508 loeldimadduriuiia
etic stem cells) e s lsaldfimsBavinduna  Walefienlansegmasiiviasrihesnlitudihen

\ulse acute lymphoblastic leukemia’ Sunms

vo v v a4 a e € o Y ada | .
Ii¥uduatiugia 26 woeRmen 2542 uaelvidRa 10 Sunan 2542 $nwidiih allogeneic bone marrow transplanta-
Fasmsduwnduativinde waeify Aads wiwlafiaine nas . P A €Y o a @
1 v as p tion (allo BMT) @2 dAMIMITaaauNIUaLNG
DEINTIH [TINLINAWTEIINQINAT 316 DUUTITID 1IaTENT nnal.

10400 Tefimofihareandulin quungfl -80°C fla -196C

asalalieinnuazgamsaduinalaia 01 9 aifufl 4 gaen-Funax 2542



300

udnhan lidhendsnidfuanafinemwnags
Fadumanmasdanmiiogu ss§esnhnies
NuSauN 3%&%% autologous bone marrow
transplantation (auto BMT) Iuﬂaqﬁuﬁnwswudw
wadsurnidadialafinaglwdan’ uasfimuszia’
WldEmslgnaemadduiiiiadialainnnien
Lavenusy AN WS EN peripheral stem cell
(PSCT) @&y umbilical cord blood stem cell
transplantation Madd Mevh PSCTiAfE
niwders Wewnflenuagmnannnd BMT
Hihradurniinlidoaiusnn Wemnlidasgn
wizlnszgn®  uachidsnnendauluioahiia
wilau BMT 'nuﬁp’dm‘l%ahﬂmaiwgrmfhmmwi
meih PSCT daslfieinsile (cell seperator) 7
smnsnusnwadduiiadalainnnidanaan
A UaeHLANIAGTRIA venous access 75 Soawinlah
mufuizedldnai dadsnsuileas PSCT i &
M3 recovery Faagaawlanszgn i BMT
fhuiliigmanmssiade  uasdaseantiaend

100

e |

Survival (%)

404

ai%e Aards uarnuy

v‘iﬂ,ﬁag’lu%owmmaé”'m’imﬁﬁw BMT

Nzﬁd@iﬂN&WLMﬁﬂd‘ﬁﬁﬂ non Hodgkin's lym-
phoma (NHL) hazGerasnimaasiingldtiaelu
Ay dlamnifwmdfroumasisotniafiie
WaLSINH Q’ﬂ?&ﬁﬁﬂiﬁ%ﬂ conventional chemo-
therapy \Tu CHOP (cyclophosphamide, doxu-
rubicin, vincristine, prednisolone) Wua Wi 6-8
a%s dowuihlu NHL e diffuse large cell fifiu
advanced stage (III, IV) %‘1@” long-term disease
free survival (DFS) 40-50% WWLI1317 40% 284
frhensillamaflaandusniduln telapse) s
anle complete remission Lae 10-20% ‘IJadb:J:‘lJ’JEJ
fmsaosiamesnm (refractory disease)’ s
AmM3vue high dose therapy (HDT) Wa¥ autolo-
gous hemopoietic cell transplantation (AHCT)
anlsnndihalunizionan wunle DFS 36%
u chemotherapy sensitive relapse LﬁaLﬁUUﬁU
14% sLu chemotherapy-resistant relapse’ (6‘1’0§1J°71l
1)

Chematherapy-sensitive relapse
HISERTITT .l L J

20 4

Chemotherapy-resistant relapse

L _J

Na remission

0 T T T T

12 3 4

-

S

T T T T

5§ 7 8 9

T T 1

10 11 12

Years after Transplantation

gﬂ'ﬁ 1 NaM3N relapsed UaY refractory intermediate and high grade NHL e high dose therapy

I8¢ autologous bone marrow transplantation Q’ﬂ’l&lﬁ‘ﬂu chemotherapy-sensitive relapse (n=44), che-

motherapy-resistant relapse (n=22), failure to achieve a complete remission with primary treatment

(n=34), tick marks @@ censored data

Thai Journal of Hematology and Transfusion Medicine Vol. 9 No. 4 October-December 1999



Autologous Peripheral Stem Cell Transplantation 301

fimsl HDT wow AHCT lu NHL 76 remis-
sion wilaewmisnaeld duration 989 remission
X I a Glua,a Xa
WU uazlomaf relapse anaa M3lwisinan
fiu intensification #fiewmils usaelfluneniloma
¢ relapse §9 WUNIG DFS 61% 7 2 T Tumiwam
789 Pettengel wavanie’ wae 82% 1 3 1 lumeam
189 Nademanee WazAni”® Amomuasani 16
nemigihe 1 1 16Eumeh auto PSCT Tuszey
complete remission 2989 NHL large cell type
d o
stage IV Faugiunausnanasanysnsss
Tsawenunawszaangind Alesumssnmeneisd

seauthe

dihemneilveg a1y 48 T avdnwsude gildun
nyomvamuas 19Sumsifeds NHL defiwen
2542 vosuifihefiomawiuias uaveanoulén
Yiosugesn 2 1 Maasasemeny LUQ mass
Hct 38.9%, WBC 5,800/
UL, PMN 72%, L 18%, M 5%, E 4%, B 1%,
platelet 221,000/UL ¢ CT scan WU multiple

PUaUITE 10 BN,

mesenteric nodes 1U1® 9x12x16 cm Lﬁmmn
sodfuszSriosnhindos 3l bone marrow as-
piration LAY biopsy WU hypercellular marrow
95-100% with predominantly large cleaved
atypicallymphoid cells infiltrate intermingled
with' smallcleaved lymphocytes involving in
a nodular anddiffuse patterns occupying more
than 90% of total cellularity consistent with non-
Hodgkin's lymphoma large cleaved cell type
involving marrow
fhelisunssnnidasiudn conventional
chemotherapy (cyclophosphamide, doxorubicin,
vincristine, prednisolone) 998N granulocyte-

colony stimulating factor (G-CSF) WUWamM3

SnmAann MougUBENTIAT Q’ﬂaﬂﬁmvﬁwm
6 Ata asuidin 5 Aunen 2542 wdsNERldh
CT scan Wil paraaortic node W10 1.7 9. LAY
N bone marrow exam WULNG Lﬁadmﬂéﬂ’m
ﬂtl*iﬁju advanced stage UaYA bone marrow
involvernent 3 LDH gann ﬂamaﬁaz relapse 167
g0 3eléRamsnanih auto PSCT ifieifiu intensifi-
cation

Qﬂwﬁ%’wﬁ'ﬁnwﬁwaé’ﬂamﬂaam‘%a (reverse
isolate ward) $4 7 @0 8 $u o 13 fuenou 2542
Tmﬂﬁmsm‘%wﬁaﬁﬂmﬁaﬁ wuTaunne (iavi
stuliiGuuon 1 double lumen catheter ik
internal jugular vein Fanbwitn Todmg o
fwnuAirashame (body surface area, BSA)
asden taamny q) virus serology %dvl,ﬁuﬁ anti
HIV, anti EBV, anti CMV, anti HSV IgG uav
IgM, anti HBs, anti HCV ¥ EKG 4 ejection
fraction ot/ MUGA scan ¥h pulmonary
function test

N:'ﬂw'lﬁ'%ums%'nmﬁe&

1. Antimicrobial prophylaxis 1¢un flucona-
zole, acyclovir, ciprofloxacin SUUsenm

2. Stem cell mobilization ¢ cyclophos-
phamide 1.5 g/m’ IV drip %n 3 Flaa 3 ok,
mesna 450 mg/m’ IV push 1&g 4,500 mg/m’ IV
drip T 24 2l loeliiheld Foley's catheter
siosnsihlésy G-CSF 250 pg/m® SaldRamils
N G 24 F1lumds cyclophosphamide %&4
anildnsn CBC i uarldify stem cel
Fadindanmludonsnnnd 500/uL (9 Funds
anlel cyclophosphamide) WNAMIL stem cell
& cD347.1x10°kg dafemarnmafuiienss
Wenuae Iorhn freeze 13 liquid nitrogen fiam
mana ne

mslafininnuazageaaiuimslaiin 7 9 alfufl 4 gaan-Swnan 2542



302 ai%e Fards uarnu

3. fihuld high dose regimen wdsNifiv
stem cell 1 4 5u Toe/ldendioil busuifan 1 mg/kg/
dose Suysymuyn 6 Falua vavae 16 doses Tw
i dilantin (100 mg) 1x3 Sutsemudiatiaaiums
4N cyclophosphamide 60 mg/kg IV drip yn 3
%ﬂud 2 ﬂ%d mesna 12 mg/kg IV push Lae 120
mg/kg IV drip 24 %QING

4. 24 %ﬁINWﬁdQWﬂMI cyclophosphamide
Fihelé¥y stem cell infusion laenhanazaelu
water bath 37°C ud ¥ double lumen catheter
Toelall¥ set nvaa 7 day 0 @i 4 AMAN 2542 WY
91N stem cell infusion HihwazldFumInma
CBC, BUN, creatinine, electrolyte nnﬁuﬁm{
WS, §iN5 LFT nnwiun3 uaz G-CSF 250 pg/
m® anldRamiieiuay 1 a¥s Bu day 0

NAMTENIN
Rl nadir 90uliadane 100/uL @ day

WBC/ul

60000 — <+— - G-CSF
50000 | L —1
Crx Stem

cell
Harvest

40000 -1
30000 —{
20000 -{/
10000 :
8000
6000
5000

-
-

EXXE

4500
4000
4000 7
3500 -
3000 -
2500 -
2000 -
1500 =

1000
500

BU BU BU BU CTX

EREEY

6 9 7 (qUit 2) wirmhwsiaenmEuRaTY
Léaaqau day 9 # absolute neutrophil 81NN
500/UL dWnsaLRDni nadir # day 7 KilaeAy
1 single donor irradiated platelet concentrate
pSaay 1 unit  equsssunga@anliannnd
20,000/uL  fhefild 38°C @ day 5 Saudeu
ciprofloxacin U ceftazidime Wa¥ amikacin &
maaaaden fihaddlis Feads thadwihd
wiRasdunn waslanadulainanas faame
sanvioua Aeghewdn ICU sganssw dlaxnifie
acute renal failure 39 hemodialysis uazilAe
entlu meropenem, metronidazole NIVRaAEan
oy siamwatwm%almﬁam%u Pseudomonas aeru-
ginosa dslasioen imipenem, netilmycin 39ldin
&N netilmycin cg"ﬂmmmsﬁ%u Haemzoaniaiu
azotemia AARY TINV liver enzymes ARG
Ratuind Sefhendusnii R ward wiamiudihe
fittmiEaaunaiiuinamiiy uay groin Fuam

4—— GCSF ——m»

Stem
cell
infusion

y 1 1 1t 1 1T 717 17T 17T T 1T T 7T 177
=20 -19 18 -17 -16 -15-14 -13 -12-11-10 -9 -8 -7 -6 -5 -4 -3 2 -1 0 1 2 3 4 S 6 7 8 9 10 11 12 13 14 15 16

Da

511 2 udanawdsuameadadanmludiny

mrr—T 17T 17T 71T r T 1171 T17T1 71T

Thai Journal of Hematology and Transfusion Medicine Vol. 9 No. 4 October-December 1999



Autologous Peripheral Stem Cell Transplantation 303

§ioav debridement Uawldida culture MMBILALIDA
Fanem 3w Pseudo-monas aeruginosa Wit
WHENNTUAUAIU  uAzazRITINT skin graft
sialy Thaqiiil (18 w.e. 42) fihaelulsanenina
flosnnidaauss umsii R femdeauesls
uagsusuansldiaafionnd enldaaluns
¥ auto PSCT Tudthemeitlwnsdi@uvnsnu
Ustannd 700,000 U (Sauawimiau) eldaned
gadthemeiue damnifamumsndonldur
septic shock L&Y acute renal failure athslsfions
fhemetillomeiaglel disease free survival fiaw
$hoge Sensazdosdomagitheuszaya

Janenk

MY stem cell transplantation (SCT) Tn
NHL dmlgjasinlusefifl relapse niomnld
conventional chemotherapy %ﬂwﬂmé’ﬁlzaﬂ’mﬁa
Weuny salvage chemotherapy LLaz%\lﬁwaa m
éﬂ’)&lLﬂu chemotherapy-sensitive relapse dm
Msl% SCT w&eanlél initial complete remission
(CR) donRenfienifu traditional dose - consoli-
dative therapy i nmadn e Tag
fthy NHL #l¢ CR 1oy ACVBP regimen
(adriamycin, cyclophosphamide, vindesine,
bleomycin, prednisone) NUIU 464 8 \lﬁ ran-
domized \{u 2 neju ﬂq'NLL‘iﬂiﬁ consolidation
¢t ifosfamide, etoposide, L-asparaginase,
cytarabine éﬁ%ﬂiﬂuﬁﬁaﬂ@'\/ autotransplantation
oY cyclophosphamide, etoposide, bleomycin
WU disease-free survival (DFS) aﬂ’iﬂuﬂdNﬁ\lﬁ
transplantation \anae LLsiLﬁa\lﬁLLumgﬂwmu
International Prognostic Index (IPD)" W&IwWUN
Q’ﬂwﬁﬁmﬁu intermediate Wa¢ high risk factors

wund DFS  anhatheiitiudymeahiaiia

transplantation Q’ﬂwﬁmmmﬂaﬁ i 1Pt doneflu
high intermediate %ﬂﬁ DFS uav overall survival
7 5 ThiU 53% oy 46% MNANFL oMM
scT lunefianldnalusuiivnlilons relapse
AP0 WALl survival san Fensdasfimsfiams
Fihesily

fa@nsslssne

A EULAL AT YD YD UNTE DANNENELNG
wasdmihfishe Alalianadaamdaaumanen
yudhiSanaldel

1 et o0 Tewsdy wssdmrhiivmion
apheresis maaamnme ‘f";‘h&uﬁu stem cells
Wardam blood component

2. osdmhele nasanysnasw lsmenina
wsgangindr fiaeld double lumen catheter
QU389 hemodialysis santmielseiada nog
senslsmennanwssangind Aquadasmsld
elfimy  anadmiiudentivie nasenesnsa
Tamenwnanssangind fiquai3as total parenteral
nutrition 91361 10U Taniounmiils
fhu uag felow NBIANYINTIH 1SIWENINANSE
ANV

3. wands indiad yndn uandminiieds
\Hoa neawenFinen lssmentnanszaangind vn
yhufidasalsaunuEas blood component

4 wand gls Usueigduni wennadsea
wa@ﬂwﬂaa@éa weneLlsvAReasanida uay
wenta 10U v Al imsquasnndihe

Lan&1381989
1. Mathe G, Amiel JL, Schwarzenberg L, et al. Successful

allogeneic bone marrow transplantation in man:

chimerism, induced specific tolerance and possible

masladieinenuaziagensasuimsledia U7 9 aifufl 4 gaan-funa 2542



304

ity Aards warauy

anti-leukemic effects. Blood 1965,25:179.

Philip T, Armitage JO, Spitzer G, et al. High-dose
therapy and autologous bone marrow transplantation
after failure of conventional chemotherapy in adults
with intermediate grade or high-grade non-Hodgkin's
lymphoma. N Engl J Med 1987;316:1473.

Fliedner TM, Flad HD, Bruch C, et al. Treatment of
aplastic anemia by blood stem cell transfusion: A

canine model. Haematologica 1976,61:141.

. Gluckman E, Broxmeyer HE, Auerbach AD, et al

Hematopoietic reconstitution in a patient with
Fanconi's anemia by means of umbilical cord blood
from an HLA-identical sibling. N Engl J Med 1989;

321:1174-8.

. Korbling M, Holle R, Haas R, et al. Autologous blood

stem-cell transplantation in patients with advanced
Hodgkin's disease and prior radiation to the pelvic
site. J Clin Oncol 1990,8:978.

FElias AB, Ayash L, Anderson KC, et al. Mobilization of
peripheral blood progenitor cells by chemotherapy and
granulocyte-macrophage colony-stimulating factor for
hematologic support after high-dose intensification for
breast cancer. Blood 1992;79:3036.

Johnston LJ, Homing SJ. Autologous hematopoietic
cell transplantation in Non-Hodgkin's lymphoma.

10.

11.

12.

Hemato Onco Clin North Am 1999;13:889-918.

Vose JM, Anderson JR, Kessinger A, et al. High-dose
chemotherapy and autologous hematopoietic stem-cell
aggressive  non-Hodgkin's
lymphoma. J Clin Oncol 1993;11:1848-51.

transplantation  for

. Pettengell R, Radford J, Morgenstern G, et al. Survival

benefit from high-dose therapy with autologous blood
progenitor cell transplantation in poor-prognosis non-
Hodgkin's lymphoma. J Clin Oncol 1996;14:586-92.
Nademanee A, Molina A, O'Donnell M, et al. Results
of high-dose therapy and autologous bone marrow /
stem cell transplantation during remission in poor-risk
intermediate-and high-grade lymphoma. International
index high and high-intermediate risk group. Blood
1997:90:3844-52.

Haioun C, Lepage E, Gisselbrecht C, et al, for the
Groupe a’Etude des lymkphomes de I’ Adulte. Benefit
of autologous bone marrow transplantation over
sequential chemotherapy in poor-risk aggressive non-
Hodgkin's lymphoma: updated results of the prospec-
tive study LNH 87-2. J Clin Oncol 1997;15:1131-7.
The International Non-Hodgkin's lymphoma Prognostic
Factors Project: A predictive model for aggressive non-
Hodgkin's lymphoma. N Engl J Med 1993,329:987-94.

Thai Journal of Hematology and Transfusion Medicine Vol. 9 No. 4 October-December 1999



Autologous Peripheral Stem Cell Transplantation 305

Autologous Peripheral Stem Cell Transplantation (Auto PSCT)
in Non-Hodgkin’s Lymphoma: Report of the First Successful

Case of Department of Medicine, Phramongkutklao Hospital

Apichai Leelasiri, Wichai Prayoonwiwat, Wichean Mongkolsritrakul,

Chantrapha Srisawat, and Tontanai Numbenjapol
Division of Hematology, Department of Medicine, Phramongkutklao Hospital

Abstract: A 48-year-old Thai male was diagnosed NHL, large cell type, stage IV with mesenteric
lymph nodes and bone marrow involvement. He was initially treated with CHOP (cyclophosphamide,
doxorubicin, vincristine and prednisolone) for 6 cycles and was in complete remission (bone marrow
had no lymphoma cell). He subsequently underwent autologous peripheral stem cell transplantation
using high dose cyclophosphamide and granulocyte colony stimulating factor for stem cell
mobilization. Then he received high-dose busulfan and cyclophosphamide and stem cell infusion.
He had engraftment (absolute neutrophil count more than 500/f4L for 3 consecutive days) on day 9
but had complications of pseudomonas septicemia, shock and acute renal failure required transfer
to ICU. After hemodialysis his condition was improved and was able to discharge from ICU. This
patient was the first successful case of Department of Medicine having an auto PSCT.
Key Words : ® Non-Hodgkin's lymphoma ® Autologous peripheral stem cell transplantation

® Stem cell mobilization
Thai J Hematol Transf Med 1999;9:299-305.
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