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Seatt le-New York-Chicago Modification of Ber lin-Frmkfort-Mmster Protocol. 
4. I Phose I Induction (5  weeks) 

sion lndmtion will last 5 weeks (including I week resf). 
Prednisone 60 mg/m /d p a .  - three divided doses/doy x 28 d. 

During induction no dosage will be reduced or delayed because of myelasuppres- 

2 4. I I 
2 Taper as 30 mg/m /d x 4 d. 
2 IS mg/m /d x 4 d. 
2 7.5 mg/m /d x 3 d. 

3.75 mg/m2/d x 3 d. 
. 

2 
2 

4.12 
4. I 3  
4.14 

# 4.15 

Vincristine 1.5 mg/m /wk IV  x 4 d 0, 7, 14, 21. (maximum dose LO mg) 
Daunomycin 25 mg/m /wk IV  x 4 d 0, 7, 14, 21. 
L'Aspuroginme 6000u/m p a .  t i w  IM x 9 M W F. Start d 3. 
Ara-C dose per cge IT d 0 only, 20, 30, 50, 70 mg for oge < I ,  
respectively., 

2 

2, < 3 , 2 3  years old 

k 16 

4. I7 

Methotrexate cbse per age IT d 14,28. 
6, 8, IO, 12 mg for < I ,  < 2, < 3 , 1 3  years old respectively. 
A bone marrow will be performed on day 7 and 28. (Day 14 also if day 7 has > 2!% 
bl asis) I 

- 4.2 Pbcse 11 CNS/Intensif icotion (5 weeks) 
i For patients in remission on day 28 of t h e  study, CNS/lntensification will begin 

on day 35 or yhen peripheral counts recover with absolute neuyophil count greater  
than 500/mm and platelet count greater than lOO,OM)/mm . Therapy may be 
delayed ai d 14 of the Phase for myelosuppression, but not on other days ,  Le., once 
the  Cyclophosphamide has been given the 6-MP, Ara-C, XRT, and IT MTX should 
not be modified or postponed, but the  next Cyclophosphamide must be delayed until 
peripheral counts recover. 
Cyclophosphamide I gm/m /q 2 wk IV d 0, 14. 

Am-C 75 mg/m /d 4 days/wk IV or SC d 1-4, 8-1 I ,  15-18, 22-25. 
XRT-whole brain Is0 rod/d x IO d. Start  d 0, 
Methotrexate dose per oge ITx4 d 4, I I ,  18,25. 
6, 8, IO, I2 mg for < I, < 2, < 3, L 3 years old respectively. 

Cyclophosphamide. 
Phase I l l  Interim Maintenance (8 weeks) 

For oll patients in remission upon completion of Phase I t ,  Interim Maintenance 
will begin three  weeks af ter  t h e  final dose of qclophosphomide in Phase 11, or w h y  
peripheral counts recover with ANC 2 1000/m and platelet  count > l O O , ~ O / n y n  t 
whichever occurs last. or  
platelets < lo0,000/mm3, and restarted at 3/4 dose wha5b lood  counts permit in 
order t o  maintain the  ANC between 1000 and 2000/mm . Whether or not t h e  
scheduled therapy has been completed, a two week rest period will begin on day 42. 

2 4.21 
4.22 
4.23 
4.24 
4.25 

4.26 A bone marrow will be performed three  weeks following t h e  final dose of 

4.3 

2 
2 

.6-MP, 60 mg/m /d p a .  x 28 d. 

Therapy should be  interrupted for  ANC? 1000/mm 
--i- 

- Phose 111 will last no longer thun 8 weeks. 
& 1 P f i  1. . I  . . .  Aen r r I  d? 9 
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2 6MP 68 mg/m /d p a .  d 0-4 1. 
Methotrexate IS mg/m /wk pa. d 0, 7, 14, 21, 28,35. 
A bone m'arrow aspiration, lumbar puncture and testicular biopsy (for boys) will be 
performed upon completion of this Phase. 
Phase IV  Reinduction/Reintensif icution (8 weeks) 

Upon completion of Phase Ill, Interim Maintenance patients in remission wi l l  
&gin P q e  IV Reinduction/Reintensif icatpn when absolute neutrophil count 2 
1000/mm and'platclet count 2 100,00O/mm . Once Reinduction is begm, therapy 
wi l l  not be interrupted or modified for myelsuppression. Reintensification wi l l  
k g i n  an day 35 of the Phase or when the counts recover - whichever occurs later. 
Drug doses in Reintensification wi l l  not be delayed or modified once it has begun. 

2 2 
Dexyc?hasone 10 mg/mL/d pa. x 28 d, 5 mg/m /d x 3 d, 2 5  mg/m /d x 3 d, 1.25 
mg/m I d  x 3 6 
Vincristine 1.5 mg/m /wk I V  x 4 d 0,7, 14, 21. (maximum dose 2.0 mg) 

A h i m y c i n  25 mg/m /wk IV x 4 d 0, 7, 14, 21. 
L'Asp&aginase 6000 u/m p a .  qod IM x 9 M W F. Start d 3. 

2 

/ '. 2 
4.3 I 
4.32 
4.33 

4.4 

' 

4.41 Reinduction: 

4.41 I 

4.412 

4.41 3 
4.414 

4.42 Reistersif icction: 

4.421 Cyc!oc);osphamide I gm/m IV  d 35. 
4.422 
4.423 
4.424 

4.5 

-¶ 

2 
2 

2 

6TG 60 mg/m2/d p a .  d 35-48. 
Ara-C 75 mg/m /d IV 0: SC d 36-39,43-46. 

Me:,Cntrexate d o s e  for age lTx2 d 39,46. 
6, 8, IO, I2 rng for . I ,  
Phase V Continuaiim (% weeks) 

Phase V begins twenty-eight d o y s  after initiation of the Reintensification part 
of Phase IV, ReindwcSodRcintenrification, or following r yove ry  of peripheral 
counts (ANC L, IOOO/mm and platelet count 2 100,00O/mm ) - whichever occurs 
last. 

Phase V consists of 8 x 12 week cycles. The oral doses of 6-MP and 
Methotrexate m y  be adjusted for myelosuyression. Drug may be withheld for 
ANC C IOOO/mm or platelets < 100,00O/rnm and restarted at 3 4  dose when counts 
recover, in order to maintain an ANC between 1000 and 2000/rnm . 

2 
[- 

2, C 3,: 3 years old respectively. 

. 

10 
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3 If a patient who is Qcheduled t o  begin a new cycle h a  ANCC 1om/m or 
platelet < l00,000/mm , then the bone marrow aspirate, spinal tap with intrathecal 
methotrexate, and Vincristine and Prednisone for cycles 3, 4 m d 5  will be 
postponed. I f  the period of myelosuppression lasts two weeks, a bone marrow will be 
performed. It need not be repeated when the counts recover. 

4.51 b e  marrow aspirate d 0 of eoch 12 week cycle. ' e '  

Q 

4.52 Methotrexate dose as per oge IT d 0 of each 12 week cycle. 
6, 8, IO, 12 mg for C I ,  2, C 3, L 3 years old respectively. 

2 Vincristlne 1.5 mg/m /wk IV x 2 d 0 and 7 cycles 3, 4, 5 only. (maximum dose 
2 0  mg) 

Prechisone 60 mg/m /day pa.  x 14 d 0-13 cycle 3 , 4 ,  5 only. 

6-MP 75 mg/m /day pa .  x f 2 weeks d 0-83 of each cycle. 

Methotrexate 20 mg/m /wk p a  q week x I I wk I- I I (not wk 0 of 12 wk cycle). 

4.53 9 

2 4.54 

4.55 

4.56 

2 

2 

4.57 A bone mormw aspirate, LP and testiculat biopsy (for boys) should be performed on 
d 83 of cycle 8. In all, therapy lasts 124 weeks. 

10 STAT 1 ST IC AL CONS ID ER AT i ONS 

Participating institutions will enter eligible pcltients alternately on  CCG- 193P and 
CCG-I$2P in order to detect unexpected problems in toxicity and compliance. This 
is done in preparction for the-upcoming study, CCG- 106. 

. _  
6 0  PATIENT ELIGISILIP/ 

61 Dioqnosis 

6. I I Previously mt rea t ed  acute  lymphocytic or mdifferent ia ted leukemia (peroxiduse 
and Sudan black negative). Patients with Burkitt's tumor cell leukemia are not 
eligible and should be t reated on the current CCC Non-Hodgkin's Lymphoma Study. 

6 2  

6.21 

Aqe and Initial White Count 

Less than 21 years of age but greater than one year of age. Age at diognasis will be 
defined as age at date registered on study. 

An initiaf white blood cell count greater than or equal to S0,0W/mrn3, at the CCSC 
institution where treatment will be initiated. WBC counts  from referring institu- 
tions should be recorded but will not be utilized to determine eligibility for 
otsignment t o  study CCC-192P or CCG- l93P. (Fur pat ients  with WBC < 50,000 
mm who have the "lymphoma syndrome" - as defined in CCC-I92P/193P Eligibility 
memo dated 3/26/82 - the institution may elect to hove the patient entered on this 
study occording to the investigator's discretion.) 

Informed Consent 

Informed consent in occordance with institutional policies approved by the  Depart- 

6.22 

r 63 
6.31 

a . ment of Health, Education and Welfare. 
I I  
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7. I 

7.1 I 

7.12 

7.13 

7.14 

7.15 

7. I 6 
t- 

7.17 

7.171 

7. I72 

7. I73 

7. I74 

.7. I75 
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REQUIRED OBSERVATIONS - Complete and submit End Phase/Cycle Report Forms 
a f t e r  com'pletion of induction, consolidation and eqch maintenance cycle. 

Prior t o  Study 

History and physical exam with measurement of hepatomegaly, splenomegaly, 
lymphadenopathy, height, weight, had circumference, and documentat ion of infec- 
tion. * 

CBC with differential and platelet count - if patient was diagnosed ot an outside 
institution, these results will be recorded in addition to the  first  CBC and platelet 
count done at the CCSG institution. Note the location at which each determination 
was made as well as all therapy (especially transfusions). 

Chest x-ray: 
useful to determine the presence of a mediastinal mass. 

PA and lateral - in doubtful cases tomography and/or CT may be 

Serum chemistries: creatinine, BUN, uric acid, SGPT, or 5' Nucleotidase, alkaline 
phosphotose, LDH, calcium, P04, fibrinogen, PT, PTT, amylase 

Serum Immunogfobulins - IgG, IgM, IgA. . 

Lumbar puncture - record cell count, cytology using cytocentrifuge, protein and 
glucose. 

Bone mcrrow aspirate for: 

Wright's stain - to  assess morphology L,, L2, L3 using FA8 classification. 

Histochemical analysis: 
(and/or peroxidase), acid phosphatase. 

- - - _  

PAS, ASD esterase with and without NAF, Sudan Black 

Terminal tronserase (TdT, optional) 

One Wright or Wright-Giemsa stained and one non-stained slide (or m v e r  slip 
preparations only i f  slides are not routine procedure at the  investigator's institution) 
of the  initial pretreatment diognostic bone marrow cspirate should be send at: 
I )  diagnosis and 2) marrow relapse to: 

Denis R. Miller, M.D. 
New York, Cornel1 Medical Center 

Deportment of Pediatrics 
1275 York Avenue 
New York, NY I002 I 

and Memorial Sloan-Ket tering Cancer Center 

Recommended but optional: olucorticosteroid receDtors. Ivmrho- 

t 
12 * 



7.10 

7.19 

7.2 

7.21 

.7.22 

.- 7.23 

7.24 

7-25 

-7.26 

7.3 

\ 
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cyte f u n c t i o n  (suppressor and helper), cytofluoronetry for cell . 
- cy_cle and DMA/RNA. Growth characteristics i n  semi-solid media . .  

(CFU-C p BFU-E CEU-3) ; 
Cytogenetics w j  t h  Giemsa banding. . .  

Electrocardiogram; echocardiogram or radioisotope Mugga study. 

Wrist/hand x-ray f o r  bonk ,  age, assessment o f  puber t a l  s ta tus  by 
. .  

fanner s t a g i n g .  Abdornen sonogram, CT, and/or IVP i f  testes are en- 

larged a t  diagnosis.  

b r i n g  Induction 

Physical exam d a l l y  x 70 . .‘Hi t h  record- 

i n g  o f  changes i n  organ and node s ize  dai ly  u n t i l  normal , then day 1 4 ,  

21 , 28 and as clinicilly indicated. 

CBC and pla te le t  count including differential  leukocyte count daily 

f o r  10 days then day 14, 21, 28 and as clinically indicated. 

Bone m z r r o w  aspirzte: day 7 and 28. If day 7 marrow h a s 7 2 5 X  blasts ,  

repezt on day 14. 

Lunbar puncture r ecz rd iq  cell  count, cytology, glucose and protein 
~ - _ _  -- 

day 14, day 28. Culture if patient is febri le .  

Chemistries: ’u r i c  acid, SGPT, LDH, a l k a l i n e  phosphatase, B U N ,  c reat in  

*calcium, phosphate, electrolytes daily x 3 then weekly o r  as required 

glucose, amylase, fibrinogen, PT, P7T weekly. 

Repeatchest x-ray if indicated. ’ 
During  Phase 11, 111, and IV 

7.31 

7.32 

Physical examination, Phase I1 and I V  weekly, Phase I f 1  2-4 weeks. 

CBC including WBC differential  and p la te le t  count w i t h  each physical 

examination. 

7.33 Bone marrow aspfration - day 63, 84, 140 (on entry to  Phase SI, 111, I V )  +- 
13 



7.34 

7.35 
.. 

7.36 . 
7.4 

7-41 

7.42 

7.43 
- 

7.44 

7-45 

7.5 

7.51 

7.52 

+ 

I 

in tens i fi cati on 

c will continue and marrow will be repeated on 
. *  

If M, or M2 

day 63. I f  the day 49marrow I s  M3 the patient is o f f  study. 

Lumbar puncture, recording pressure cell count,, and cytology protein 

and sugar on day 35, 42, 49, 56, 140,'747, The CSF must  be cultured 

if the patient Is febrile. 
* Chemistries: uric acfd, SGPT or 5' nucleotidase, a1 kaline phosphatase, 

ffbrinogen, amylase, glucose, LDH, calcium, phosphate, PT, P l T  and 

ur ine  analysis pr io r  to L'Asparaginase, -after 6 doses and at conclusion 

o f  consolidation. 

Port films of radiation fields (Phase 11). 

During Ccntlnuation Maintenance (Phase v) 
Physical examination - each visit (94 weeks) 

CBC including WBC, differential and plbtelet count each visit (94 weeks) 

Bone marrow aspiration - every three morths (day 0 o f  each 12 weeks < 
cycle). --- In - the event of an Mi! marrow, repeat examinations will be per- 

formed every 2-4 weeks until MI or E$ ( o f f  study). 

Lumbar puncture - recording pressure cell count, cytology protein and . 
glucose at t he  time o f  installation o f  I.T. MTX during each mainten- 

1.. . . .  . .  . , -  
ante cycle q12 wk) . 
Chemistries: uric acid, BUN, SGPT, a1 kaline phosphatase,.at the begin- 

nlng o f  each maintenance ,cycle (q12 wk), . 

After Chemotherapy 
- . .  CBC and $atelet count each visit. i :-. 

Physical exam monthly .x 12, then q3 months x 4, then 94 months nith 

detalled measurement of liver, spleen, lymphadenopathy, kldney s f r e  
and ,pubertal studies. . . 



11_, 

-mon ths  x 2, then on c l inical  indication. 

Chemistries: BUN, uric acid, SGPT or 5 '  nucleotidase, alkaline phos- 
\ .  

7.54 

. phatase. q3 months. 

7.55 Lumbar puncture q3 months x 4; q6 months x 2 ( i . e .  2 yrs ) ,  then on 

8.0 

0.1 

8.11 

8.12 

8.13 
*-.c 

cl i n i  cal i n d i  cation. 

MCCIFICATION FOR TOXICITY 

During i n d u c t i o n ,  Phase I 

s l e  4 . 1 .  

Vincristin? dosage s h o u l d  be decreased t o  1.0 mg/m i n  presence of 

severe j a w  p a i n ,  paresis or obs t ipa t ion .  ,If symptoms do not  recur 

resume fu l l  dosage.' Vincristine should  be withheld i n  presence of.  

2 

ileus and reslimed a t  3CZ lower dose a f te r  recovery. 

L'Asparaginase should n o t  be withheld for an asynptomatic 

cozgulopathy. 

* .  

L' Asparaginase should be discontinued i n  the presence 

o f  pancreati t is  (as documented -. . by amylase s tudies) ,  o r  severe l iver 
... . 

dysfunction. 

L'Asparaginase s h o u l d  not be held for 

Patients should be t reated w i t h  insulin i f  necessary. 

hy p erg 1 y c em i a 

Ketoacidosis 

merits discontinuation o f  drug i n .  Reinductim only. . - .  . If a 

patient develops a systemic hypersensitivity reaction t o  E. Coli 
- .  

- L' Asparaginase it  w i  11 be discont inued  and Erwfna. Carrocovora 

L'Asparaginase will be used instead a t  the same dose schedule. 

Prednisone dosage s h o u l d  be reduced by 30% i f  pat ient  develops hyper- 

tension o r  didbetes. Diabetes should be controlled with i n s u l i n .  

I.T. M T X  may be replaced by Ara-C 50 mg/m i n  cases o f  impaired 

.. P 

. .  
8.14 

2 8..15 

e- (creatinine 2.0 mg/dl) renal function. P la te le t  transfusions may * 

. 15 



be necessary prior t o  lumbar puncture. 

8.2 - During CNSlI ntensi f i ca t i  on and Rei nduction/Reintens i f i  ca t i  an ; Phase 11 

. and IV. II 

. (* \. - 

8.21 See 4.2, 4.4 
. .  

8.22 See 8.13 

8.23 The dosage o f  I.T. M T X  will n o t  be reduced for systemic toxicity 

(myelosuppression, mucositis, e tc , ) .  Instead, c i t k o r u r n  factor 72 * 

mg p.0. will be administered 24-36 hours a f t e r  the I.T. MTX i n j e c t f o n .  

This recmendat ion i s  based on the demonstrated efficacy of this 

approach and on the relative concentration of MTX and 5-methyl-THF i n  

CSF a f t e r  r y s t d c  citrovorum therapy and T.T. M T X .  See 8.75. 

8.3 During Interim-Maintenance and Cont inua t ion  Maintenance, Phase IS and 

- IV. 

8.31 See Ser?.ion 4 . 3 ,  4.5. 
3 -  (1. 8.32. When therapy results i n  A N C  <lOOO/m or p la t e l e t  count 4100,M10/m3’ 

6-HP and t4TX shou ld  be withheld u n t i l  A N C > l O O O / m 3  and platelets  
x- 

7 lOO,OOO,-then-r~um~d a t  75% o f  dosage, 

9.0 MANAGEMENT OF CFIS and EXTRAMEDULLARY LEUKEMIA 

9.1 CNS Leukemia 

-. 9.71 . Diagnosis o f  

. . ,  The presence 

conf i ma t i on 

(22, 23, 24, 25) - 
b CNS leukemia 

of more than 5 WBC/k3 cerebrospinal f l u i d  (CSF) and the 

t h a t  these cel7s are  leukemic by examination o f  a cyto- . 
centrifuge a re  both  required to  make the d:agnosis o f  meningeal leu- 

kemia. I f  the centrifuge i s  positive but the MBC 55/rrpn3, o r  if the 

CtBC >5/m but the cytocentrifuge is negative, sp ina l  t a p s  should 

be repeated until both c r i te r ia  are sa t i s f led .  Patients who develop 

hypothalmic syndiome or  cranial nerve palsies and who do n o t  have 

. i .  
3 

-. . 
. .  

16’ 



, bT'U'b"Al-" L - -  
other evidence o f  Prednisone or Vjncristfne toxicfty without . positfve 

9.12 

9.121 

9.122 

- 9.13 

CSF cytology probably have early CNS leukemia and should be treated 

accordingly . 
Treatment of  CNS leukemia at diagnosis, 

No modification of systemic induction therapy will be made'ff 

CfiS disease is present at diagnosis. 
3' IT HTX will be given qwk until t he  CSF NBC is less than 5/mn.. 

Fallowing this: I.T. MTX will be given as per protocol (day 14, 28, 
33,46,53 and 53). 

patients will receive 72Dr spinal radiation (200rlday x 6 )  in 

addiiion to 1800r cranial RT. These patients will then receive 

1.7 ? K X  during maintenance as per protocol .(q12 wk). 

* 

- A t  the beginning o f  intensification therapy, these 

Trsztrr.ent- of CES leukemia during BM remission 

(Cn chanotherzpy or i.n the observation phase) . 
9.131 1.T. MTX qwk until t w o  consecutive CSF examinations are clear o f  

blasts. This i s  b be followed by 2400r UB XRT and 7200r XRT to 

the spinal cord with two further doses of IT Methotrexate at one 
a 

w e e k  intervals and maintenance IT HTX as per protocol (412 wk). * ' .- 
9.132 Systemic reinduction therapy start back on day 0 o f  Induction 

regimen. 

One month following completion o f  spinal radiation placement o f  

an h a y a  reservoir nay 'faci 1 ita te. * . . . intraventricular 
c h em0 t h era py . 
Chemotherapy will continue 36 months past reinitiation.of maintenance. 

9.133 

. .  
26 

c 

9.334 

9.2 

9.21 

27.28 Testicular 1 eu kemi a 

Diagnosis i s  made by open wedge bfopsy. Symptomat4c and occult 

diseases are treated similarly:' 6ilate;al treatment should be de- 

livered even when the biopsy on one sfde I s  negative, CAT to delineate 
- the status o f  the retroperftoneal nodes 1s recomnended. 

. 

See appendix 
57 

i? 
for surgical guidelines. 
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9.22 

“I 9.221 - 

9.222 

9.23 

9.231 

9.232 

9.233 

9.3 

9 :3 1 

b 

70.1) . 

10.1 

10.11 

-10.2 ~ 

10.21 

10.3 

10.31 

10.32 

10.33 

. 

- 10.4 

A t  diagnosis . 
I 

c - Systemic therapy will not be altered. 

B o t h  t es tes  will be irradiated as soon after the biopsy as possi- 

ble: 2400r i n  200r fractions. 

receive 2000r i n  200r fractions (18.441). 

(Retroperitoneal disease should 
, .  

. .  Testicular d.isease during maintenance o r  off-therapy. 

Testicular radiation as i n  9.222. * 

Systemic reinduction as i n  9.132. No additional cranial  radia- 

t c o n  will be given, but IT mX be added. 

CoRtinue therapy f o r  36 months past  day of r e in i t i a t ion  of waintenance. 

Other extramedu’i lary diseases 

Biopsy proven extramedull ary disease (hone, s k i n ,  soft tissue, antiv- 

f o r  chmber o f  the eye) dur ing  BM and (;NS remission will be treated by 

l o u l  r a d i a t i o n  and  systemic reinduction as i n  9,232 and 9.233. 

nrC;imm FOR PROGRESSION TO SUBSEQUENT PHASES OF STUDY . c  
Induct ia r ,  

Previously untreated patients w i t h  ALL/AUL under 21 years of  age who 

meet the c r i t e r i a  under el i g i  bi  1 i ty . Informed consent according t o  

tns t i tu t iona l  policies,  
.- 7 .  

.. CNS/I ntensi f ica ti on  

M, - 5% blas t s )  o r  M2 (6 t o  25% blasts)  marrow on campietion of 

hduction. 

Interim Maintenance 

L .  

MI or M2 marrow on completion of CHS/Intensification. - .  

CSF exami na t i on 

ANC > - 1OOO/m and,p la te le t  count - lOO,OOO/nm . 
Reinduc tion/Rei ntensl f ication 

. .  

3 3 

18. .. 

?. . .  



! .  

10.41 

70.42 - CSF examinatton 

10.43 Bilateral testicular wedge biopsies. 

MI or t12 bone marrow. 

- 

70.5 Continugtion maintenance 

70.51 MI o r  ME marrow at t h e  end o f  each 12 week cycles o f  maintenance with 

continuous complete remissic?. 

10.52 CSF exminat ion.  

70.6 Observation 

10.61 No evidence o f  leukemia in marrow, testes, etc. . 
7 1  -0 OFF STUtfY CRITERIA .. 

11.1 M3 (r 25% b l a s t s )  marrow on day 28 of induction' o r  anytime therea-fter.  
.. 

'. ' .. 
*. 11.2 -Death. 

17.3 Lost to fo77ow-up. 

k?" 12.0 EXPE!?I?EFITAL DESIGN - See schema 12.1, 12.2, 12.3, 12.4 and 12.5. 

. 

' .  
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mt..~tlSLY W T R E A T E D  ACUTE L W d O B L I l S T I C  LEUKEll lA U I T H  POOR PRDSYOSTIC FEATURES (REVISED 02/09/82) 

PHASE I INDUCTION ( 5  WEEKS) 

DAYS ON PHASE 0 7 14 .21 

VINCRISTIKE V V V V 

DAUHDNY CI N D ;D D D 

1-ASPAR A61 M E  L L L  L L L  L L L  

1.5H6/SQ H - MI 2.0KS 

2586ISQ H 

bOOCUfS3 fl - START 03 

28 

4 

E I 1  CNS/iNTENSIFICATION ( 5  WEEKS) 

7 14 21 

C Y C L O P H i I f P H 2 I C E  C C 

6-BERCAPTOPURlHE b b b b b b b b 6 b b b b b b b b b b b b b b b b b b b 

M A - C  A A A A  A A R A  R A A A  A A A B  

WHOLE B R A I Y  IRT x x x x x  x x x x x  

1 .CSWSD H 

60!!6/59 H 

75t16/su n 
180 R A D S I F X  t 10 FX 

DOSE bI8,1O,12ft6 FOA ASE (1,(2,(3 AHD )3 
HETHOTREXIlTE IT  n H )I n 
BONE HARROW 

P '%E I X I  INTERIM MAINTENANCE ( 8  WEEKS) 

DRYS ON P H A S E  
b -IIERC A P TO P DR 1 WE 

0 I 4  20 42 56 
b b 6 b 6 b b 6 6 b 6 bb 66 b b b 6 b b b b b b b b b b b bb b 6 b 6 b b b b b b 

c 
bOH6/SD H 

. ..151(6/59 I( 
k'- 'QEXATE PO I! I II n n  n 

'--now 

'isii;sh;Ic Lp 

n 

B 

28 

35 

35 

X S T I C U L A R  BlOPSY 

B 
L 
1 I 
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i R E Y I L U j l Y  Lh'TREATED ktUTE L Y n P H i Y P L A S l l C  LEUKEMIA WITH POOR PRO6NOSTIC FEATURES ( R E V I S E D  10/19/81) 

FHASE I V  REINDUCT.~ON/REINTENSIFICATION ( 8  WEEKS) 

YF,EK cn P r i m  0 1 2 3 4 5 b 7 8 

3 

C 

AAkA AAAA 

bbbbbbbbbbbbbb 

M n 

* 

PHASE V C O N T I N U A T I O N  I I A I r J T A I N A N C E  (8$12 WEEK CYCLES) 

WEEK OF C Y C i E  0 1 2 3 4 5 b  

V I N C R I  ST1 tiE V V CYCLE5 39 4, AND 5 ONLY 
i . 5 m o  n - nAx 2.0116 

PREENISONE CYCLES 5, 4, AND 5 ONLY 

RElTHOTREXATE I T  11 
DOSE b18,10,12H6 F O R  h6E (1,(2,(3, AND )3 

2OH6/SQ H 
HETHOTREXATE PO n )I n n n  

7 8 9 10 11 12/0 

I! n n  n n 

b-REFiCA?TOPUR I HE 

BONE RkiiROY B 

bb b b bb b b bb b b bb bb bb bb bb b b bb b b bbb b bb b b b b b b b 6 5  b b b b b bbb b b b b b bbb bbb b 66 bb b b b bb b bbbb 66665 b b 
~ I S Q  n 

4 BGHE t lARi iOY A S P I R A T E ,  LURBAR PUNCTURE AND TESTICULAR BIOPSY WILL B E  OBTAIHED UPOn CDIIPLETIOW OF THE F I N A L  CYCLE 

21 
/3 
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18.0 

APPENDIX 

I U D I A T I O N  TBERAPY GUIDELINES 

18.1 ' I n t r o t u c t i o n  

In t h e  present  s e c t i o n ,  t h e  gu ide l ines  f o r  ~ d m i a i s t r a t i o n  of rad io therapy  
t o  children wi th  &L enro l l ed  in s t u d i e s  106 are d e t a i l e d .  

.) 

18.11 C C G i O d  

All p a t i e n t s  on these  s t d i e s  vill receive 1800 r a d  trmor dose c a l c u l a t e d  
at t he  n i d  p l ane  t o  t h e  e a c i r c  c r a n i a l  meninges in conjunct ion v i t h  I.T. MTX 
12u i r .g  t h e  i n t o a l f i c a r i o o  phase of therapy. 
d i t g n o s i s ,  see Sect ion  18.13. 

18.111 
m t i l  they  have reached t h e i r  first b i r thday ,  a t  which time t hey  w i l l  receive the  1800 

I f  CXS leukemia is p r e s e n t  at 

i n f a n t s u n d e r  one year  of age w i l l  have t h e i r  cranial r ad io the rapy  delayed 

-cis ic 10 doses v i t h o u t  i n r e n p r i o n  of t h e i r  s y s t e n i c  chemotherapy. 

~8.12 P e r d s t a t  Masses 
- 

P a t l e s t s  who have mzisses 3 cm o r  g r e a t e r  a t  d i agnos i s  Vill receive 2000 
rad  t m o r  dose t o  the involved erea during t h e  induc t ion  phase of therapy  i n  200 r ad  
f r a c t i o n s .  
mediated. 

H u l t i p l e  f i e l d s  i n  sequence may be used i f  l a r g e  volume needs t o  be I 

-- . 

18.13 Ch'S Leukerpia a t  Diagnosis 

A l l  p a t i e n t s  who presen t  v i t h  CNS leukemia a t  d i a g n o s i s  vi11 have t h e i r  
iaduction-intensification therapy modified as d e t a i l e d  in S e c t i o n  9.12. I.T. HTX 
w i l l  be  g iven  q 3-4 days dur ing  induc t ion  therapy  till CSF clears. 

and 1200 r a d  t 3 r Or dose H2D Vi11 be g iven  t o  t h e  s p i n a l  axis dur ing  t h e  i a t e n s i f i c r t i c m  
bone marrow is 

phase. 
tach of t h e  maintenance cycles .  

On day 28 i f  t h e  
1800 rad  tumor dose vi11 be g iven  t o  the cranial meninges 

These p a t i e n t s  v i l l a  receive I.T. tfTX every 84 days a t  t h e  beginning of 
Maintenance therapy  v i l l  othervise be randomized. 

18.14 CNS LeukePia During Harrow Remission 

All p a t i e n t s  who develop CNS leukemia dur ing  the maintenance phase  of the 
s tudy  vi11 be t r e a t e d  as ou t l ined  in Sect ion  9.13. 
v i t h  2400 r a d s  whole b r a i n  and 1200 r ads  spinal r a d i a t i o n ,  weekly I.T. methot rexa te  
for six veeks  and w i l l  r e ce ive  Reinduct ion 2, as d e t a i l e d  in S e c t i o n  9.132. 

These p a t f e n t s ' v i l l  be t r e a t e d  

40 
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Other  Ext ramedul la ry  Relapse D u r i n g  Marrow Remission 

D e t a i l s  of t r ea tmen t  f o r  ex t ramedul la ry  r e l a p s e  o u t s i d e  t h e  CNS during 
marrow remiss ion  a r e  g i v e n  i n  S e c t i o n  9.23 and 9 ; s .  The s i t e s  of ext ramedul la ry-  
r e l a p s e  w i l l  be g iven  2000 rad  tumor dose except  t h e  kidney which w i l l  r ece ive  
1200 r a d  tumor dose. 

18.16 
O f f i c e  a t  rhe  c c n c l u s i o n  of each course  of radiation the rapy .  

18.2 D e f i a i r i o n s  

18.21 C r a n i a l  - l a t e r a l  t reafment  p o r t a l s  i nc lude  the e n t i r e  c r a n i a l  meninges 
EO :he l e v e l  of C2. 

The r a d i a t i o n  therapy  check l is t  is t o  be submi t t ed  t o  t h e  Operacions 

* 

18.22 Cranio-spinal  a x i s  - c r a n i a l  i r rad ia : ion  as i n  18.21 p l u s  i r r a d i a t i o n  
portals uh ich  eacompass t h e  e n t i r e  s p i n a l  a x i s  t o  inc lude  t h e  s a c r a l  r o o t s  
do-a c o  t h e  t i p  of t h e  coccyx. 

18.23 
xnediastiDa1 w s s  (any s i z e ) .  

Bulky d i s e a s e  - lymph node o r  s o f t  t i s s u e  mass 23cm i n  g r e a t e s t  d i ame te r ,  

‘ 15-14 Extrmeda:!ary r e l a p s e  as f i r s r  event  - r e c u r r e n c e  of d i sease  during 
ne -A~TOW rez:csion i n  organs o r  s o f t  t i s s u e ,  i.e., CNS, tesLes, k idney ,  

rin, bone, ecc. 

18.3 Procedure 

Rad i r r ion  t r ea tmen t  is t o  be given w i t h  s u p e r v o l t a g e  only ,  i . e . ,  
Co-60, f o u r  and s i x  MeV L i n a c s  o r  h igher  photon ene rg ie s .  Photon e n e r g i e s  above 
10 H e V  a r e  not  recomended.  Tumor dose a r e  midplane doses  f o r  b r a i n ,  kidney 
and masses. The tumor dose t o  t h e  c e r v i c a l  and t h o r a c i c  s p i n a l  cord w i l l  be 
c a l c u l a t e d  a t  f o u r  c e n t i m e t e r s  depth  and t h e  tumor dose t o  t h e  lumbar and s a c r a l  
r e g i o n  w i l l  be c a l c u l a t e d  a t  f i v e  cen t ime te r s .  Treatments  w i l l  be g iven  f i v e  
days  a wtek ar: 180 r a d  p e r  day f o r  CNS prophy lax i s  and 200 r a d  tumor dose per 
day f o r  ove r r  CNS leukemia.  Opposed, p a r a l l e l  e q u a l l y  weighted  p o r t a l s  w i l l  
be used f o r  t h e  t r e a t m e n t  w i t h  o t h e r  techniques  as i n d i c a t e d .  Treatment t o  
rbe s p i n a l  a x i s ,  t e s t e s  and s k i n  w i l l  be g iven  through s i n g l e  unopposed p o r t s .  

A l l  t r e a t m e n t  p o r t a l s  should be t r e a t e d  ar each  r a d i o t h e r a p y  s e s s i o n  
for p r o p h y l a x t i c  CNS. Treatment w i l l  be g iven  i n  180 rad tumor dose pe r  t r e a t m e n t ,  
f i v e  days  p e r  veek u n t i l  1800 rad  tumor dose has  been ach ieved .  The t ime lapse  
shou ld  not exceed 15 c a l e n d a r  days.  P a t i e n t s  r e c e i v i n g  treatmefit for o v e r t  
CHS leukemia w i l l  r e c e i v e  200 r a d  f r a c t i o n s  f o r  a t o t a l  of 1800 rads. P a t i e n t s  
will begin t r e a t m f n t  a t  day 28 u n l e s s  the a b s o l u t e  g ranu l  c t e - c o u n t  is less 
t h a n  500 cells/mn p l a t e l e t  count  is l e s s  t han  50,0OO/mn or t h e r e  is evidence 
of sepsis. When t r e a t m e n t  is delayed  because of a IOU g r a n u l o c y t e  count  o r  
low p l a t e l e t  coun t ,  r a d i o t h e r a p y  should s t a r s  as  soon as t h e  granulocyte  count 
“s r e c o v e r i n g  and h a s  cxce  ded 1000 ce l l s /mn  

lecause  of sepsis o r  suspec ted  s e p s i s  may s t a r t  t r ea tmen t  as soon as they have 

3 y  

or t h e  p l a t e l e t  count  is r ecove r ing  5 d h a s  exceeded 75,OOO/mn P a t i e n t s  who have had t h e i r  r a d i o t h e r a p y  delayed 

ys, 

. A 1  A .- 
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18.15 Other Extramedullary Relapse Durinq Marrow Remission 

Details of treatment for extramedullary relapse outside t h e  CNS durina marrow 
remission a r e  given in Section 9.23 and 9.3. The sites of extramedullary r i a p s e  will 
be given 2000 r tumor dose except the kidney which will receive 1200 r tumor dose. 

18.16 The Fiadi&icn Therapy Reporting Forms (postcard, RT-I, RT-2) cre to be submitted 
to the QARC in Rhode Island. * 

18.2 Definitions 

18.21 Cranial - lateral treatment portals include the  entire cranial  meninges t o  the level 
of cz 

18.22 Cranio-spinal axis - crsnial irradiation os in 18.21 plus irradiation portals which 
encorrpass the  entire spinal axis to include the  sacral roots down to the  tip of the  
coccyx. 

18.23 Bulky-disedse - lymp! node or soft tissue mass - > 3 cm in greatest  diameter, 
mediastinal mass (any size). 

18.24 Extrerneduliary relapse cs first relapse - recurrence of disease during bone marrow 
rernissron in organs or soft tlssue, i.e., CNS, testes, kidney, skin, bone, etc, 

18.3 Procedure 
b 

Rodidion t reatment  is to be given with supervoltoge only, Le,, CO-60, four and six 
MeV Linacs or higher photon energies. Photon energies above 10 MeV are  not 
recommended. Tumor dose are midplane doses for  brain, kidney and masses. The 
turnor dose to the cwviml and thoracic spinal cord will be calculated at four 
centimeters depth and the  tumor dose to the  lumbar and acral region will be 
calculated at five centimeters. Treatments wiil be given five days a week at 180 r 
per day for CNS prophylaxis and 200 r tumor dose per  duy for overt CNS leukemia. 
Opposed, parallel equally weighted portals will be used for t h e  t reatment  with other 
'techniques as indicated. Treatment to the spinal axis, testes and skin will be given 
through single unopposed ports. 

All treatment portals should be treated at each rodiotherapy session for prophylac- 
tic CNS. Treatment will be given in 180 r tumor dase per t reatment ,  five days per 
week until 1800 r tumor dose has  been achieved. The time lapse should not exceed 
15 calendar days. Patients receiving treatment for  over t  CNS leukemia will receive 
200 r fractions for a total of 1800 r. Patients will beg i3 t r ea tmen t  at day 28 unless 
t he  absolutg granulocyte count is less than 500 celIs/mm , platelet  count is less than 
50,000/mm , or  there  is  evidence of sepsis. When t rea tment  i s  deluyed because of a 
low granulocyte count or low platelet count, radiotherapy should st  ? os soon as the  

count is recovering and has exceeded 75,000/mm . Pat ien ts  who have had their 
rodiotheropy delayed because of sepsis or  suspected sepsis may s t a r t  treatment os 
soon as they have 

granufccyte count is recovering and has e x c e e d 9  1000 c e l f d m m  OJ or t he  platelet 

41 
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- 
been a f e b r i l e  f o r  72 hours 
du r ing  rad io therapy  should 

and/or asymptomatic. Patients who develop sepsis ( - - -  
have t h e  rad io therapy  stopped. Radiothgrapy should 

be i n t e r r u p t e d  i f  ;he absolu te  n e u t r g p h i l  count f a l l s  below 500/mm or I f  the 
p l a t e l e t  count  falls below 50,000/1m . 
18.4 T e c b f a u e  

18.41 Craxzial - Use latcral opposed p o r t a l s  for t h e  t r e a t z n n t  20 Crda.  
These p o r t a l s  should extend from t h e  a n t e r i o r ,  supe r io r  and p o s t e r i o r  “ f a l l - o f f ”  
doom t o  t h e  level  of C . The e n t i r e  sub-arachnoid space and o p t i c  nerve should 
be Fncluded ia t h e  p o r h .  
not extend  p o s t e r i o r  t o  t h e  l a te ra l  canthus o r  supe r io r  i n t o  t h e  anterior fossa 
(see Figure I o r  Figure  2) .  

13.42 
f o r  o v e r t  G S  l e u k d a  uilLhavc t h e  head t r e a t e d  as i n  cranial technique above. 
‘iCe s?inal a d s  should be t r e a t s d  w i t h  only p o s t e r i o r  p o r t a l s .  The v i d t h  of 
clle s p i n a l  f i e l d  should be f o u r  t o  f i v e  cent imeters  In t h e  cervical and tho rac i c  
cord  area and n o t  l e s s  then five cent imeters  in t h e  lumbar area. The sacral 
area should  ba expanded a t  the  l o v e r  margin of L4 t o  six or  e i g h t  cen t imeters  
30 t h a t  t h e  sacrai roots a r e  enconpassed. The i n f e r i o r  margin of t h e  p o r t a l  
s b d d  be exzended down EO rho coccyx (see Figure  3). The d ivergent  edge of 
t h e  s?inal p o r t s l  should Farallei t h e  d ive rgen t  edge of t h e  i n f e r i o r  xtargin 
of the craoial p o r t a l .  Apprcpriate  p o r t a l  s epa ra t ion  between the  c r a n i a l  and 
spinal p o r t a l s  should be cssd. P o r t a l  j u n c t i o n s  should be  s h i f t e d  at  least 
once du r ing  therapy ,  This s e p a r a t i o n  w i l l  be  determined by t h e  appropr i a t e  
p?qsics of each indi.:idual =chine.  
c o r d  i n t o  NO o r  n o t e  f i e i 5 s  on ap? ropr i a t e  f i e l d  s e p a r a t i o n  should be used 
and n a r g i n  shifted once dt-L-8 *-- -- t r e a t a e n t  . 

. *  
The eyes are blocked; however, t h e  block should 

. .  

Crazio-sp inal Axis - ?atients who rece ive  c r a n i o s p i n a l  radiotherapy 

( 
Should i t  be necessary to d iv ide  the spinal 

- .- - 
If t h e  cranial spin21 i r r a d i a t i o n  i s  t o  be given  a f t e r  prev ious  cranial 

i r r a d i a t i o n ,  t h e  j u n c t i o n  beneen f i e l d s  should be at C3-4. 

18.43 
as d e f i n e d  iz i  13.23 I&U be given 2000 rad tumor dose in ten treatments of 
200 r a d  e a c h  t o  the involved areas. 
The pass shou ld  be given a two t o  t h r e e  cent imeter  margin. 
a p p r o p r i a t e  s u p e r f i c i a l  x-ray may be used fo r  s u p e r f i c i a l  masses. 
dose will be c a l c u l a t e d  a t  t h e  es t imated  depth  of t h e  tumor. 

Bol’m Disease - P a t i e n t s ,  who p r e s e n t  an d i a g n o s i s ,  Kltth bulky disease  

This t rea tment  should be given dur ing  h d u c t i o n .  
E lec t ron  beam o r  

The tunor 

18.44 
than CNS shou ld  be t r e a t e d  concurren t ly  w i t h  re induct ion .  

Extramedullary Relapse o t h e r  than  CNS - Extramedullary r e l a p s e  other 

18.441 T e s t e s  - Both testes w i l l  be t r e a t e d  t o  a dose of 2000 r a d  tumor 
dose in 10 t r ea tmen t s  of 200 r a d  each. However, i f  e i t h e r  testes measurts greater 
than f i v e  c e n t i m e t e r s  i n  diameter ,  the dose w i l l  be 3000 r a d  t k o t  dose In  
U t r e a t m e n t s  of 200 r a d  each. Both t es tes  wil l  be i nc luded  in t h e  s i n g l e  a n t e r i o r  
f i e l d  v h i c h  should  exclude t h e  penis .  

recomscnded. 

The dose should be d e l i v e r e d  t o  the exit 
.6urfacc o f  t h e  mass. I f  a megavoltage source  is employed, a 0.5 an bolus is 

1 8 . 4 4 2  
1200 rsd tuaor dose midplane i n  s i x  t r ea tmen t s  of 200 rad each. 
s t r u c t u r e s  should  be  blocked if n o t  involved. 

42 

Kidneys - Kidneys Vi11 be t r e a t e d  v i t h  p a r a l l e l  opposed p o r t a l s  t o  
The m i d l i n e  - 
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Bone l e s i o n s  - Bone l e s i o n s  w i l l  r e c e i v e  2000 r a d  tumor dose i n  10 

" t r e a t m e n t s  of 200 r a d  e a c h .  A m a r g i n  of normal  bone shou ld  n o t  exceed  two t o  
t h r e e  c e n t i n e c e r s .  Bone l e s i o n s  s h o u l d  be t r e a t e d  p a r a l l e l  opposed w i t h  t h e  
tumor d o s e  d e l i v e r e d  t o  midplane.  The growth p l a t e  should be e x c l u d e d  from 
t h e  f i e l d  p o r c a l  i f  p o s s i b l e .  

18.444 S k i n  l e s i o n s  - Skin l e s i o n s  w i l l  r e c e i v e  2400 r a d  tumor d o s e  i n  12 
t r e a t m e n t s  of 2@0 r a d  e a c h .  A marg in  o f ' t w o  c e n t i m e t e r s  of normal s k i n  s h o u l d  
be t r e a t e d .  E l e c t r o n  beam o r  a p p r o p r i a t e  s u p e r f i c i a l  x-ray nay be u s e d .  The 
dose  d e l i v e r e d  shou ld  be c a l c u l a c e d  a t  t h e  e s t i m a t e d  depch, or t h i c k n e s s  of 
t h e  l e s i o n .  
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