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BoNE ~~ARRO~I TIIANsPL~TATIoN (BMT) IN FIRST REMISSIM ~0ff 
CHILOREN AND ADOLESCENTS UITH ACUTE NON-LVMPlíOCVTIC LEUKEMIA 
(ANLL). N. Ramsay, M. Nesbit, T. Kim, W. Woods P. McGlave 
U. Krivit, D. Hurd, J. Kersey for the Unlversity ofnlnnesota 
BMT Team. Minneapolis, Minnesota, U. S.A 

A study of BNT for patients (pts) with ANLL in first 
remission was initiated at the Universíty of Minnesota in 
1976. Nineteen pts., < 19 years receíved a BHT froma sibling 
matched at the major hístocompatibility complex between 1976 
and 1982. There were 8 males and 11 females, ages 1-17 years 
(median 11.5 years). Al1 pts. had completed inductiontherapy 
and were in complete remission at the time of BMT. Pts. were 
transplanted from 2-8 months (median.4 months) following 
diagnosis. The preparatíve regímen for transplantation was 
cyclophosphamide 60 mg/kg/day x 2 days followed by total body 
irradiation 
1.5-8.2 x 10 Q 

750 rad at 26 rad/minute). Pts. received from 
nucleated donor cells/kg (median-3.7 x 108). 

Followlng EMT, methotrexate (13 pts.) or methotrexate. anti- 
thymocyte globulín and prednisone (6 pts.) was given for 
graft-versus-host disease (GVHD) prophylaxis. GVHD occurred 
in 9 pts. Seven pts. had acute GVHD; of these, two died 
prior to 100 days after BMT, two pts. had progressfon to 
chronic GVHO and two pts. had on,ly chronic GVHD. Three pts. 
have relapsed at 6, 25 and 27 months. Five pts. have died 
(relapse-2; infectíon-2; GVHD-1) and 14 pts. are currently 
alive from 1 month to 64 months (medían 25 months). Kaplan- 
Meier analysis reveals a predicted disease-free survival of 
77% at 1 and 2 years and 61% at 3 years. Recipient age, 
donor age. recipient sex, donor sex, sex match, presence of 
GVHD and time from diaonosis to transolant díd nat sisnifi- 
cantly correlate with Óutcome. By lífe table analysi;, the 
absente of GVHD, however. (n=lO) was assotiated with a better 
survival (90X), when compared with the survíval of pts. (n=9) 
with GVHD (41%). BHT appears to be an effective treatment 
for ANLLin first remission. 

17. 
BONE MARROW TRANSPLANTATION (BMT) FOR CHILDREN WIT.H STAGE Iv 
NEUROBLASTOMA: A PILOT STUDV AT THE UNIVERSITV OF MINNESOTA. 

neuroblastoma treated with cÒnventionsi ch&otherapy-remalns 
very poor. A program of early BMT for these pts. was fnsti- 
tuted at the University of Minnesota in 1981 to improve sur- 
vlval. An attempt was made to render the pts. disease-free 
as soon as possible after inítial diagnosis prior to BMT, 
using chemotherapy, surgery, and radiatlon therapy. The 
characterístícs of the three pts. transplanted are outlined 
in the followina table: 

Pátíent #l Patient 12 Patient X3 
[Aqe/SeXl ayr.4mo.lmale 4yr.9mo.lmale ilyr.lOnm./male 

lofDfseare Abd mass 
StagelExtent Stage IV Stage IV Stage IV 

Retroperitoneal Abd mass. bone 
Bone marrow mass,Bonemarrow Bone marrow 

Tlme from 0x 7 mos 
[BMT/Trpel AutolAgous ~l!$neic 

11 mos. 
Allogeneic 

At initíal diagnosis, al1 pts. had received multiagent chemo- 
therapy, followed by delayed surgícal removal of the prímary. 
Two pts. receíved post-operative abdominal radiation. Two 
pts. were in complete remissíon and 1 pt. was in partial re- 
mission at the time of EMT. Al1 pts. received a preparatíve 
regimen consísting of víncristlne 1.5 mg/m2 on day -9. cyclo- 
phosphamide 60 mg/kg days -8 and -7, melphalan 180 mg/m2 on 
day -2 and 750 rad total body írradiation day -1. Al1 three 
pts. engrafted and two pts. are surviving dísease-free at 4.5 
(allogeneic) and 6 (autologous) months after BMT. One pt. 
died of CMV pneumonitis. These results suggest that BMT, 
which allows the use of high dose chemotherapy and radiatlon 
therapy may be a useful initíal therapeutic modalíty in Stage 
IV neuroblastoma. 
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PREVENTION AND TREATMENT ff ACUTE GRAFT-VERSUS-HOST DISEASL - 
BALTIMORE EXPERIENCE Tutsohks. PJ. Hsrrow Transplant Pro- 
gram. (krcology Center. The Johns Hopkins Cniversity School of 
Medicine, 600 N. Wolfe Strect. &ltlmore, Hsryland 27205 USA. 

The strength end Idnetics of acute GVHD are thought to be 
s direct function of the degree of histoinccmpatibility 
betvten donor snd recipient. To prevent CVHD. donor end host 
are camaonly matched at the major histocaopatibility complex. 
snd are given lou doses of cytotoxic sgents (Hethotrexate or 

Cyclophosphamide) for prolonged periods after grafting. De- 
spite thst. acute GVHD of clinical significante was seen in 
57.51 of oor patients with s 681 GVHD related mortality. 
Acute CVHD of clinical significance (grsde 2 or above) re- 
sponded poorly to therapy. If anti-thymocyte globulin (An;) 
vss given. 54% of pstients responded but only 9% survived. 
If predniwne was given in various dose regimens. (2.5. 5, 
10. a &kg/day) between 33% and 591 responded. but higher 
doses (10 and 20 mg/kg) were associated uith serieus toxici- 
ties, the best regimen being 2.5 mg/kg/day (591 response, 54s 
survival). Attempts to improve the prophylaxis of GVHD by 
incubating donor bene nwrou with highly purified ATG have 90 
far not been successful. Of 10 patients treated with msrrow 
incubated with heterologow ATG. five developed clinically 
significant GVHD. It is hoped that incubation uith “ono- 
clonel sntibodies uil1 improve this result. Cyclosporin A 
(CsA), s new imnunosuppressant that prevents GVHD in animal 
??cdels by impairing the generation of killer cells yet per- 
??itting the generstion of suppressor cells. was used as sin- 
gle agent post-grafting to prevent GVHD. In a pilot trial of 
22 pstients. CVHD occurred in 36% with an overall GVHD sssoc- 
iated mortality of onlv 14s. Houever. renal failure was en- 
countered frequently. giving CsA a narrow therapsutic range. 
To improve this range. studies are in progress uhich combine 
CsA in loner doses uith ether imnunosuppressive agents. 

19. 
AUTOLOGOUS BONE MARROW TRANSPLANTATION: AN OVERVIEW WITH 
EMT’HASIS ON THE PROBLiN OF TUMOR CELL CONTAMINATION OF 
REMISSION MARROW. H.Kaízer’, R.K.%“&‘, O.M.Colvinl, 

and G.W.Santos . -1- ---- The Johns Hopkins Oncology 
21205, and Stanford University 

, Palo Alto. California 94305, U.S.A. 

Based on currently available information, leukemie and 
lymphoma are the malignancies most likely to benefit from 
aut010g0us b0ne “srrow trsnsplsntstion (ABMT). succeseful 
application of this approach, particularly in acute leukemie, 
depends on the development of methode to eliminate al1 clono- 
genie tumor from the remission “arrow to be used for trans- 
plantatioll. Animal model studies have shown chae it is feas- 
ible to eliminate al1 clonogenic tumor from msrrow-tumor cel1 
mixtures by in’vitro pharmacologic or immunologie trestment. -~ 
We are currently conductine t”o clinical trials utilizinp. in 
vitro trestment of autologóus msrrow fro” patients with ?-- 
cel1 leukemia and lymphoma with a “onoclonal anti-T-cel1 
antibody and 4-hydroperoxycyclophsphamide (4HC) trestment of 
remission “arrow in patients with non-T-cel1 ALL and ANLL. 
Only 1 out of 24 patients treated on these protocols has had 
a transplant-related fatality. The in vitro trestment of -~ 
marrow has not si&ficantly affected the pattern or rate of 
hematologie reco”;titutio”: One surprising result of these 
studies is the observation that al1 assayable granulocyte 
snd “acrophage colony forming cells may be eliminated with 
4°C trestment without detectable effect on hematologie recon- 
stitucion. It is toe early to assess the therapeutic effi- 
cacy in either of these t”o trials. 
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20. 
PHARMACOLUGICAL !lEAN TU ELIAIINATE TlIUL)R CELLS FRU11 WNE 
~IAQRL~' !'llTH A !JIEW T ‘t’ AliTf~Ll)~OU~ 6tNE !lARRU[!! GRAFT - 
P. lJP)Lvp', E. , E. A. ’ 2 - 1. Regiuna! 
öbod Thm~wion Cttieh -2. Pedi&& oncoeagy dcf>nttn@ti - 
Behançan - Fnance - 
The dangm 06 &egtiajiting he.bidual eeukenúc Oh tLdmOh ceL?! 
hentaiti .the &&t ahgwneti ugo_&& ABMT. 
A new apphoach *n that 06 ABMT &h in v&o ee0nintion 06 
ubidu& matXgnan.t c&.& 6hom the mruhow hanvested. 
We have 6titudied one metabome 06 cydophobphtide IN. BROCK, 
Asti Lab.) : the 4_Hyd>ropehoxycgoeopho6phanvde (4-HC). We 
have tested ti ana&gue 06 Cy ti mauow &z?~p.+!es taken in 
12 actie eeukemias ptients in hc?miMiOn l.tnbee ll. 

4-HC l UMI COd.tOl? 10 20 40 60 
CFU-Gti 124,5?25 94,5+11 27,3!15 5,4!2 0 
aecoveny 75 22 4,3 0 

The bone ~M.XOW 04 nine chit?dhen 16 actie Leuk&, 2 NH 
&mphomab, 1 AotXd &motrl have been hmvedZed and .&teated bg 
ti phannucoeogic&_ mean. Judt a&h coueotion the rnLwLow 
WUA concenDrated tieh ti Haemontics M30 011 mo&e recent- 
ey ti IBM 2991 beood c& @oceb&oh. The munnow ceeed 06 
each 06 them have been incubated ti the dose 06 4-HC Fe- 
vious&y dehmtinated in in wItho asbay~. Accoting Zo each 


