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Abstract-High-dose Ara-C consolidation therapy for patients with primary refractory or 
relapsed acute leukemia (AML and ALL) or relapsed lymphoblastic non-Hodgkin’s lymphoma 
(LNHL) was investigated. Between January 1983 and January 1986, 47 adult patients with 
primary refractory or relapsed AML, ALL or lymphoblastic NHL received a remission induction 
regimen that included intermediate-dose Ara-C (1 gfm’l2hr q 12hr X 12). OJ the tzleng-nine 
(61.7%) patients who achieved complete remission sixteen (AML 9, ALL 5, L,VHL 2) received 
l-3 consolidation courses that included high-dose Ara-C (3g/m’!2hr q 12hr X 8). Three patients 
died as a result of major infections during the pancytopenic phase that @/lowed the ,jrst 
consolidation course and 6 relapsed at 4. 4, 6, 8, 9 and 16 months; at the moment of thiJ report 
the remaining 7 patients have been in continued remission for 8 to 28 months (6 hal’e been in 
continued complete remission for 2 I1 months). The predicted median disease;Jree inten,al fhr 
patients who survived consolidation therapy is 16 months. Of the 13 patients who did not under,go 
consolidation chemothera@ 2 subsequently underwent allogeneir bone marrow transplantation and 
3 died as a result of major infectious complications while in complete remission. Eight patient, 
receiued no further treatment because they refused or had previousb experienced jevere towici!s. 
The median disease-free interval for this group zlas onb 3 montha. Our prellminaq data on 
brief intensive consolidation therapy Jar patients a>ith relapsed or primary refractory leukemia 01 
non-Hod<qkin’s I,,mphoma suggest that this kind of treatment prolongs disease-J& interi,al. 

INTRODUCTION 
FOR PATIENTS with refractory or relapsed acute 
myelogenous leukemia (AML) standard remission 
induction therapy yields complete remission rates 
of approx. 25%. This second remission is, as a rule, 
brief and median survival after the initial relapse is 
generally less than 6 months [ 11. The same applies 
for relapsed acute lymphoblastic leukemia (ALL) or 
lymphoblastic non-Hodgkin’s lymphoma (LNHL), 
although a second complete remission can be ach- 
ieved in 30-50% of these patients especially if 
relapse occurs after completion of maintenance 
chemotherapy. On the other hand, the duration of 
remission in such cases is usually disappointing [2]. 

Upon administration of higher doses of cytosine 
arabinoside ( Ara-C j the complete remission rates for 
patients with refractory or relapsed acute leukemia 
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increased to 50-70% [3-81. In addition, inter- 
mediate (ID) and high-dose cytosine arabinoside 
(HDAra-C) have been shown to be effective in 
relapsed high-grade malignant non-Hodgkin’s lym- 
phoma [8-l 11. Without consolidation therapy the 
median duration of complete remission is reported 
to be 3-6 months. 

Prolongation of complete remission has been ach- 
ieved in patients with acute myelogenous leukemia 
in first remission with the use of brief intensive 
consolidation treatment with high-dose cytosine 
arabinosidc [14-l 71. We investigated the effect of 
short-term intensive consolidation therapy (high- 
dose cytosine arabinoside) in patients with bad-risk 
or relapsed acute leukemia or lymphoblastic non- 
Hodgkin’s lymphoma after complete remission was 
achieved with a protocol including intermediate- 
dose cytosine arabinoside. 

401 



.sdno.G qloq jo dlrauaP 
-0lalaq aql JO asnasaq pamoIIe lou an2 suo!snpuo2 
al!uyap lsal yue.r-.SoI aql 01 .%_up.r033~ (ZIoo.0 = d) 
lue3y+s sf saNn3 qloq uaawaq asualaJ!p 
aql q8noqlIv .i(delaql uo~lep~Iosuo~ o%lapun lou 
pip OqM asoql JO3 sq1u0w E pue sq1u0Lu gI S! 
lidwaql uoyepfIosuo~ pa+.rns oqM sluaped ~03 IEA 
-Jalu! aay-aseasrp uwpaur pawpald aqk .pa.wduroa 
aJIe ($3 = u) 1ou p!p OqM asoql pue (EI = u) 
ddwaql uo~1epqosuo~ pa+.xns pue 0Blapun 
p!p oqM sluapEd 30 sIeA.ralu! aa.r3-asvasyp aql Z 
%,J UI ‘saslno3 laqllnj pasnjaJ sluaped s pue luaus 
-1aaJl uopwpu! Su!.rnp padoIaAap (D-TLIV 01 palnq 
-!ale) sp!uotunaud Ie!l!lsJalu! asneaaq ‘Adwaql 
uopep~Iosuo~ a+aDal lou p!p swayed aaJqJ 
*suotlydtuoD snopaaju! .IO@II 01 anp uo!ss!ural 
alaIduroDjo aspqd lipea UE u! patp sluaped aalq& ‘E 
aIqeL u! ua@’ ale lidelaql uo~lepqosuo~ o%apun 
lou prp oqM sluapt?d 11 a9130 sys!.talXw?q~ aqJ 
xqluour 82-8 ~03 uoyss!tual alalduro2 panupuo2 
u! am 1 vodal s!ql 30 aury aql JE pue sqluow 
91 put? ‘6 ‘8 ‘g ‘+ ‘p ie pasdelal g ‘swayed ~1 
Bu~u!eura~ aql jo yse!p!pue~ paleu!urassyp jo au0 
pue e!maydas seuouropnasd 30 pa!p sluayed 0~1 
‘aslno3 uoyepqosuo~ 1s~~ aql paMoIIoj leql aseqd 

x x x x x (,L+U 09) XZOS!UpSJd 
X x (zm/8ur OZI) ElZ’Sl’dA 
X X (P@~ Sl I) VWIV-” 

X x x x (qzt 6 -‘q Z/P/~ E) D-=v 

X Gwen Sl I) vstKv-* 

X x x X (VZI b ‘q Z/P/~ 6) w=v 

‘B 

‘V 

3!uadolhued aql Bu!lna ‘Z aIq”J ui pazpewwns 
a.re aslno3 auo i(Iuo 01 I(delaql uo~lep~Iosuo~ Bu!l!uuI 
.roj suoseaJ aqJ * [ aIqeJ_ u! palsq a_rB ([ -8:~ aas fg 
JO v uau+a.r) sasJno3 uo~lepqosuo~ E-I pahra3al 
oqM slua!led gI aql JO s~ps~.‘al~EJeq~ aqL 

uo!ss!ural alaIduro3 luaurow aql uro.13 palEInDIe:, 
S’I?M Ierzlalu! aag-aseas!a *uopep~Iosuo3 08lapun 
lou p!p OqM sluarled .10j punoj _lEql ql!M 1uaLu 
-1eall uopep!Iosuo~ paA!aDal oqM sluayad ~03 IEA 
-lalu! aa.rj-aseas!p aql pa.redwoD aM Apnls s!ql UI 

*lidelaql 

uop~p~Iosuo~ o%apun lou p!p sluarwd uaAaI3 

‘(I/~oI x OOI < slarawd ‘I/~OI x G’ I < salh 
-oanaI) luno3 pooIq Iwaqdpad aqljo uoyez~I~u~.rou 
alalduro:, laljt? syaaM Z-I pale!lIu! SEM asJno3 qX2 
‘I ‘.%!A u! uMoqs se ‘ap!souyqele aysolh asop-q%q 
JO saslno3 uoy2p~Iosuo3 E-I pai\!awJ aJojaJaqi pue 
~ouop ,+LIE~ aIq!lr?duroD 1! aAeq lou p!p sluapad 
uaalxrc; .uopelueIdsue.rl MO.W?!UI auoq D!aua8oIIe 
luamlapun slua!led Z uo!sspua.I alaIduro2 -‘al3v 

.(~earus pooIq I~uru”ou ‘I? pue sIIa3 al!qM IIvjo sIIa3 
1wIq 0~s ugql JaMa pue lilynIIa3 Iwu.Iou qlrM ale 
-I!dse MO.~JBUI auoq IXXI.IJOU B ‘auroqdwliI JO t?!uraq 
-naI JO suroldwiis pue suS!s II” JO aDueleaddes!p 
aql SET pauyap) uo;rss!ural alaIdwor, paAa!qDB (I I/S 

?HN? ‘01/L WV ‘92/L I ?JW) Qua!JEd (%L’ 19) 
~+.jfjz asJno3 uoy3npuI uo!sspual au0 Jal3v 

*aseas!p AI a&is 

peq IIv uralsAs .8u!.?kls Joq.y-uuv aql 018u~p~o33f! 

!adXl llppn8 aqi E pue IIaD-L aql peq 8 euroqd 
-urkI scuy%po~-uou ~pseIqoqduxliI ql!M sluapEd 

I I aql 30 *(-b) mv IP-.I.-u~~ -f~-uou ‘(I) mv 
IPW-=d ‘(I) ?-IV 11aw ‘(2) TIV 11aa-,L ‘(2) TIV 
-uou~u~o~ asaM sadiilqns 77~ ~!8oIounuuu! aqJ 

‘slua!led ‘WI Z Pue +E’J 8 ‘FW I ‘ZI4 Z 
‘1~ ~1 30 pasodwoa S’I?M dno.& luayed ~wv aql 
uope~~ssep ~V,J aql 01 .%up.~o~~v .aseqd cywa?naI 
-aId E lalje padoIaAap asaas!p J!aql asnr?Daq papnIau! 
aJaM ynv qlrM sluaped palea.wn kIsno!Aald s 

‘JaAoaJon ‘(s 3~~7 ‘+ 77~ ‘s ~mv) Admy uoy 
-3npul p.repuelsjo a.rnI!ej .ro (E 77~) asdvIaJ p.nql 

e ‘(f YHN? ‘I TIV ‘z wvv) asdoIaJ puoaas t ‘(z 
IHN? ‘z TIV ‘PI mv) asea?p +ql30 asdeI= 
1s.n~ ‘I? ~oj paleall alaM sluayed aqJ .(s.reak 8231 
a%e.r) s.zeaX 9s 30 a.% uefpaw e ql!~ saIauraj ZZ 
pun saIt?w sZ 30 pals!suoD dnoh? aqL .(shp L JOJ 
,ur@u 09) auoyupald pun (sleep Z ~oj ,W@LI oZI) 

EIZ’9IdA T (sheP E JO Z ‘I “OJ $=+U SI I) VSINV 
-m ‘(Z[ x “‘I21 6 Jqz/$J/~ [) 3-E?JV jo oups!suo~ 
uau$a~ uopDnpuy uo!ssrural E uo paDeId alam (I I 
?HN?) euroqdurdI S,U$pOH-UOU yseIqoqduAI 
pup (01 TTV) v!waynaI ayseIqoqdurA1 alme ‘(96 
TKv) eyuIaqnaI snoua.8oIahu alnX ql!M sluaped 
L$T ‘9861 h?nUEr PUE! E@jI h?nUEr UaaMlaa 

S<IOH.LLBW (INV S,LNBI.LVd 

‘pz la sqad ‘3 *A zoti 



High-dose Cytosine 

Table 1. Characteristics of 16 patients who underwent consolidation therapy 

Pat. 
No. 

Previous Cytogenetics 

Diagnostic remission No. of Duration 

subtypes/ duration consolidation of CCR 

Age Sex Diagnosis stage Stage of disease (months) courses (A or B) Outcome* (months) 

46,~~ 
46,~ 
46,xx 
46,xx 
46,xyl 
46,xy,t(3;5) 
46,xyl 
47,xy,+22 
45,x,t(8,21) 
(q24-2;q22)-y 
46+x/ 
48,xx,+4,+ 10 

1-6,~~ 
n.p.: 
46xy 
n.p. 
n.p. 
n.p. 
n.p. 
n.p. 

2 A 
1 .4 
3A 
3 .4 
I .4 

2A 

1A 

1A 

1A 
1A 
2B 
1A 
2B 
1B 
2B 
2A 

Relapse 16 
CCR 15+ 
Relapse 9 
CCR 11+ 
Relapse 8 

CCR 8+ 

Early death 1 

Earlv death 1 

Early death 1 
CCR 28f 
CCR 19+ 
Relapse 4 
Relapse 4 
Relapse 6 
CCR 19+ 
CCR 21+ 

1 28 M 
2 57 F 
3 57 F 
4 34 F 
5 23 M 

6 39 M 

7 33 M 

8 51 F 

9 58 M 
10 20 F 
11 21 M 
12 26 M 
13 23 F 
14 40 F 
15 29 F 
16 28 M 

AML M4 2nd relapse 
AML M4 Induction failed7 
AML M5b 1st relapse 
AML M4 After preleukemia 
AML Ml 1 st relapse 

AML M4 Induction failed 

23 

17 

41 

AML Ml 1 st relapse 

AML M4 1st relapse 

12 

23 

AML M2 1 st relapse 
ALL Non-B, non-T Induction failed 
ALL Common Induction failed 
ALL Non-B, non-T 3rd relapse 
ALL Common 1st relapse 
ALL Pre-B Induction failed 

LNHL T-cell, stage IV Induction failed 
LNHL T-cell, stage IV 2nd relapse 

19 
- 

34 
39 

- 

8 

‘CCR, continued complete remission. 
tlnduction failed means failure of initial remission induction therapy. 
:n.p. = not performed. 

Table 2. Reasons for giving onb one consolidation course 

Patient No. Reason 

2 Prohibitive lung toxicity 
5 Prolonged pancytopenia 
7 Prohibitive infectious problems 

10 Refused further courses 
12 Refused further courses 
14 Extensive aspergillosis of the lungs 

Table 3. Characteristics of 11 patients who did not undergo consolidation therapy 

Previous 
remission 

Pat. Diagnostic duration Reason for not Duration ofCR 
NO. Age Sex Diagnosis subtypes/stage Stage of disease (months) Cytogenetics receiving (months) 

1 48 M AML Ml 
2 25 F AML M2 
3 26 F AML Ml 

2nd relapse 
1st relapse 
After pre- 
leukemia 
After pre- 
leukemia 
1st relapse 
Induction failed 

12 46xy Refusal 2 
6 n.p.* Refusal 6 
2 n.p.* Refusal 2 

4 43 M AML Ml 11 46xy,5q- Lung toxicity 13 

5 49 M AML Ml 
6 19 M ALL B-cell 

16 46xy 
n.p. 

Lung toxicity 
Death early in 
CR 
Refusal 
Death early in 
CR 
Death early in 
CR 
Refusal 
Lung toxicitv 

9 

1 

7 26 M ALL T-cell 2nd relapse 
8 32 F LNHL T-cell, stage IV Induction failed 

2 
I 

np. 
n.p. 

9 22 F LNHL Burkitt, stage IV Induction failed 

10 28 M LNHL T-cell, stage IV 2nd relapse 
11 24 M LNHL Burkitt, stage IV Induction failed 

“4 I 

3 
3 

n.p. 
n.p. 

*n.p. = not performed. 
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Table 4. Side-effects encountered during 26 consolidation courses 
with high-dose cytosine arabinoside 

Side-effect 
Percentage of 

courses 

Nausea, vomiting 
Drug fever 
Skin rash 
Diarrhea ? paralytic ileus 
Conjunctivitis 
Myalgia 
Cerebellar signs 
Unexplained interstitial lung disease, 
probably attributable to Ara-C 

100 
19.2 
23.1 

7.7 
7.7 

15.4 
3.8 

7.7 

SIDE-EFFECTS 
The side-effects observed during high-dose cyto- 

sine arabinoside consolidation therapy were more 
or less comparable to those reported in earlier 
studies [3-7, 12, 131. 

The major hematological side-effect was a pan- 
cytopenia (granulocytes 6 0.5 X log/l, platelets 
G 10 X log/l) that lasted 14-21 days (median 19 
days) after the consolidation courses. The non- 
hematological side-effects observed during 26 
courses of consolidation therapy are listed in Table 
4. 

DISCUSSION 
For patients with relapsed or refractory acute 

leukemia or non-Hodgkin’s lymphoma the inclusion 
of intermediate and high-dose Ara-C in remission 
induction protocols increased subsequent complete 
remission rates, as has been reported by several 

centers in the U.S.A. and Europe [3-111. Most 
authors did not introduce consolidation therapy 
after a complete remission had been achieved, so 
that remission duration was usually no more than 
3-6 months. Intensive consolidation courses might 
prolong the duration of the first complete remission, 
as has been suggested in several reports [14-171. 
Wolff et al. [ 171 reported on 36 patients with AML 
in first remission who received l-2 courses of high- 
dose Ara-C. The actuarial disease-free survival was 
42% at 62 months. Hines et al. [15] reported that 
high-dose Ara-C consolidation therapy led to a 
projected median survival of more than 22 months 
for a small group of first remission patients. 

Our results with brief intensive consolidation 
chemotherapy with high-dose cytosine arabinoside 
for patients with relapsed or bad-risk acute leukemia 
or lymphoblastic non-Hodgkin’s lymphoma support 
the reviewed data. At present, 6 out of 16 patients 
who received l-3 courses of high-dose Ara-C con- 
solidation therapy have relapsed and 7 have been 
disease-free for 8-28 months, whereas all patients 
who refused consolidation treatment relapsed after 
a median remission duration of only 3 months. 

However, in our study, as well as others on 
intensive consolidation therapy [ 14-171, there is 
no comparison with patients on other intensive 
chemotherapeutical regimens or those receiving 
bone marrow transplantation. Moreover, ran- 
domization can overcome the problems of patient 
selection; in our study, for example, only 16 out of 
29 (55.2%) patients in remission received at least 
one consolidation course. Therefore the efficacy of 
intensive consolidation chemotherapy has not yet 
been demonstrated convincingly. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10 

REFERENCES 
Gale RP. Advances in the treatment of acute myelogenous leukemia. N Engl J Med 1979, 
300, 1189-l 199. 
Jacobs AD, Gale RP. Recent advances in the biology and treatment of acute lymphoblastic 
leukemia in adults. N Engl J Med 1984, 311, 1219-1231. 
Cap&i RL, Poole M, Cooper MR, et al. Treatment of poor-risk acute leukemia with 
sequential high-dose Ara-C and asparaginase. Blood 1984, 63, 694-700. 
Herzig RF, Wolff SN, Lazarus HM, Phillips GL, Karanes C, Herzig GP. High-dose 
cytosine arabinoside therapy for refractory leukemia. Blood 1983, 62, 361-369. 
Hines JD, Oken MM, Mazza JJ, Keller AM, Streeter RR, Glick JH. High-dose cytosine 
arabinoside and m-AMSA is effective therapy in relapsed acute non-lymphocytic leukemia. 
J Clin Oncol 1984, 2, 545-549. 
van Prooyen HC, Dekker AW, Punt K. The use of intermediate dose cytosine arabinoside 
(ID-AraC) in the treatment of acute non-lymphocytic leukaemia in relapse. Br J Haematol 
1984, 57, 291-299. 
Willemze R, Fibbe WE, Zwaan FE. Experience with intermediate- and high-dose cytosine 
arabinoside in relapsed and refratory acute leukaemia. Neth J Med 1983, 26, 215-219. 
Willemze R, Peters WG, van Hennik MB, et al. Intermediate and high-dose Ara-C and m- 
AMSA (or daunorubicin) as remission and consolidation treatment for patients with 
relapsed acute leukaemia and lymphoblastic non-Hodgkin’s lymphoma. &and J Haematol 
1985, 34, 83-87. 
Early AP, Preisler HD, Slocum H, Rustum YM. A pilot study of high-dose l-p-D- 
arabinofuranosylcytosine for acute leukemia and refractory lymphoma: clinical response 
and pharmacology. Cancer Res 1982, 42, 1587-1594. 
Richards MA, Barnett MJ, Waxman JH, et al. The use of high-dose cytosine arabinoside 



High-dose Cytosine 405 

for non-Hodgkin’s lymphoma. Sem Oncol 1985, 12, suppl 3 (June) 223-226. 
11. Rohatiner A, Slevin ML, Dhaliwal HS, Malpas JS, Lister TA. High-dose cytosine 

arabinoside: response to therapy in acute leukaemia and non-Hodgkin’s lymphoma. Cancer 
Chemother Pharmacol 1984, 12, 90-93. 

12. Haupt HM, Hutchins GM, Moore GW. Ara-C lung: non-cardiogenic pulmonary edema 
., complicating cytosine arabinoside therapy of leukemia. AmJ Med 1981, 70, 256-261. 
13. Andersson BS, Cogan BM, Keating MJ, Estey EH, McCredie KB, Freireich EJ. Subacute 

pulmonary failure complicating therapy with high-dose Ara-C in acute leukemia. Cancer 
1985, 56, 2181-2184. 

14. Vaughan WP, Karp JE, Burke PJ. Two-cycle timed-sequential chemotherapy for adult 
acute non-lymphocytic leukemia. Blood 1984, 64, 975-980. 

15. Hines JD, Mazza JJ, Oken MM, et al. High-dose cytosine arabinoside and m-AMSA 
induction and consolidation in patients with previously untreated de nouo acute non- 
lymphocytic leukemia: phase I pilot study for the Eastern Cooperative Oncology Group. 
Sem Oncol 1985, 12, suppl 3 (June) 117-120. 

16. Wolff SN, Marion J, Stein R, Flexner JM, Phillips GL, Herzig GP. Therapy of acute non- 
lymphocytic leukemia (ANLL) in first remission. Brief intensive consolidation with high- 
dose Ara-C (HDAra-C). Blood 1982, 60 (suppl): 159a. 

17. Wolff SN, Marion J, Stein RS, et al. High-dose cytosine arabinoside and daunorubicin as 
consolidation therapy for acute non-lymphocytic leukemia in first remission: a pilot study. 
Blood 1985, 65, 1407-1411. 


