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Fig 1. Trends in 5-year cancer survival rates for white children
aged 14 years and younger 1960 to 1985.
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Table 1. Frequency of presenting symptoms of ALL
in 584 children

Fever 55%

Malaise 50%

Bleeding 42%

Bone or joint pain 27%

Anorexia 20%

Abdominal pain 10%
Weige] ee Wel, olgha A, b 2ol
83t A A RE BREA F5 Y o4 %
B Hu 7d3e FAB ERHol durHery,
E o) wpet L& A =717}

Zhal MEFo] Hom L= AEZ ai HxAo]
won Aure B A7 BEE L=
A7 NEAE 71 FEE B ¢ Jd L Ly
FHol ofel 9] w2 FF37|e ¢ ALLY) 90% =
Ly, 5-15% < Ly, Lot 1% o] 3ol A E3}8t3 )AL
2+ PAS(periodic acid-Schiff) stain, myeloperoxi-
dase, acid phosphatase’} AF-5 &6 PASE B-cell
progenitoroll %4 o] 1 myeloperoxidase: =54l
%4, Sudan black B¥ F¢A0) %4, da4dde

A4 4AE& HYh Acid phosphatases T-cell
ALLlA #jF9lo] SQAQ £7& BT, TdT
(Terminal deoxynucleotidyl transferase)¥ non-B
cell ALLYl ¥4 VERAT myeloidAlolE thAl &
EREER

MEFAGH @ BAIEEY Jdudozs ¥R
BAA HALE EAE =3 ol “‘E‘ TZ2F ol
(translocation, inversion, deletion)-& 90% ©]Atol A
E 4 lo} T3 karyotyping2 3FAH U flow cytome-
tryE ©]-8-3}d DNA index(leukemia cell2] Go =&
G, DNAg o) i3k A/ diploid DNA $Hae] v)) &
Kol o FE s @MY FxH o4
HASH FHF *E‘le“’] A#AAgo] 2lor oy
ArlA e 1 EH FHA X FGAA ST
g Be AdEte Ruvt B3 5§34 (Bur-
kitt’s lymphomaud c-myc, Philadelphia-positive ALL
A cabl geneB)7t FEHAF #ACE vkw
?l_q_lO).

A8td FA2E AXE B3R5 NEEY
e AEd 9 o 5385 F9L /AT A X9
7194 TdEal #53ch ALLY 15% & T-cell ma-
rkerE 7HA 1% = 2 38 B cell markerE 7}



HEH kot AR — 453 -
B-Celf Precursor ALL
EARLY PRE-B CELL PREB CELL {MMATURE 8 CetL MATURE B CELL PLASMA CELL
0—-0-0-©—-
TdT+ TdT+ THT~
FLA DR« HLA DR+ HLA DR +
B4(CD19)+ B4(CH19)+ BACDED
PLURIPOTENT STEM CELL ~ LYMPHOID STEM CELL CALLA+ REGD2M4
1, Ju germline or rearranged BLCDZ20+
whL ” Yy D & rearranged
N ArTan;
—— #” mll.\‘: pan:ﬁim V, 4, rearranged
Cytoplasmic z prolein
. Surface Ight
TAT+ + '\: }l',;»z:;r;"f"mm
T Cell ALL
INTERMEDIATE MATURE PERIPHERAL
EARLY THYMOCYTE THYMDCYTE LATE THYMOCYTE T-CELL
DT + TdT + TdT+
3A1(CD7} + SALICDT)+ BALCDT)+
TGN+ THACD2N+ T O+
T (Ch3)— T6 ({GD1)+ T6H GO+
T6 D~ ™ DI T4 ((‘I)M alld/ur TRIGDA)+

T3 X
TCR, gernline or Do Iy rearranged V[, J, rearranged
TCRs mANA expression TCR, mRNA expression TCR, mRNA expression
¥,y germline or rearranged Surface TCR a /3 - T3 complex
TCR, mANA expression

Vydyrearranged

T3sand T, mRNA expression

V5 [y 35 Rearranged) Csloplasmic T3 protein

TCRsmRNA expressiont?)

T3,and T4, mRNA expression
Cetoplasmic T3 protein

Fig 2. Schematic representation of stages of lymphoid differentiation found in acute lymphoblastic leukemia of
infancy and childhood. Schematic shows stages delineated on the basis of terminal deoxynucleotidyl transferase
activity, reactivity with commonly used monoclonal antibodies, and immunoglobulin and T-cell receptor gene
rearrangement and their protein products.
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Fig 3. Event-free survival (EFS) of children with non-B-cell ALL shown according
to treatment era and St. Jude Protocol. 'St. Jude Protocal (I~XI). Continued significant

improvement in EFS is evident.
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Table 2. Current nomenclature of acute nonlymphocytic leukemia, FAB criteria

M1 Acute myelogenous leukemia without differentiation

M2 Acute myelogenous leukemia with differentiation

M3 Acute promyelogenous leukemia (microgranular or macrogranular®)
M4 Acute monomyelogenous leukemia

M5 Acute monocytic leukemia

Mb5a-Poorly differentiated with monoblasts
Mb5b-Differentiated with increased promonocytes

Mé6 Erythroleukemia

M7 Megakaryocytic leukemia

* Microgranular acute promyelocytic leukemia (APL) has the ultrastructural, cytogenetic, and clinical features
of classic or hypergramilar APL, but the blasts lack the coarse granulation and have unusual nuclear lobulation.
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Fig 4. Myeloid differentiation and relationship to FAB classification of ANLLs. M1; undifferentiated myeloid,
M2; early(?) differentiated myeloid, M3; promyelocytic, M4; myelomonocytic, M5; monocytic, M6;

erythroleukemia, M7; megakaryocytic.
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Table 3. Cytogenetic and morphologic correlations
in ANLL

FAB subtype  Cytogenetic abnormality
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CTY MRIE o|&38ta] o5 A A3t 7HY
F A oz ol gstag o o) g HAY
aze Agsyen AMEHT Yok dE ASE
371" g ayg HEFor A 27
ANg7t HeEln Az FY AVE ALAe=R
F& 9 A A5 HAE Foln stayd
& Foke] W3S HAL £ QA HAWP. &
FERol oM AAE Foste TU WEol F
o 5o o] %AE AL AET F AE Bl
Nze gAY Brde g0l 2 4 U

AL A g v 2208 a#sleok
ot dutdoz & E HAAFE 75 At
A 9E ex A WEg Wi a8u
olojd ololez WAL XE R AAFel =7 H
deo] B37 & & Jevy e840 ALHY
HhAbM ol © Qg F4 7k} go] WAL of o}
g 2ol ZArio) BAF o] & G
"ot b 218 %l AU & AFHAY
srstzor fFF 2ol UL W FLQPOR

e,

1.4 &

Fee 18 FY oA AR 0F
QARA A7t BT B, HHLF, 2719 4
HohEE, BT £3 F& S0l Y FE
Aayolt, ¢4 BAF B FLF, AV

2% $F(YET 2F), A HIEE, SUAE F
Fo FEST o1F A HAEFE Be BA)
T B mE 9¥2Y §3& FRPAY $e4
Hol AAE sho] A Aol ok AUz
EEEE

4, W 57

A

7

gt sk, AsE
TG ol FoFy HEHF
EA4E olgiEtn S X5 BFE 2R3N ¥
AR E AET o Afole 4 HE dAAR
FTHE ZFaAle v a7 ok A E EW
BB 47 Burkitt's lymphomaZ 90% o]¢ A%
EE S Aew 7] AEEC] MA=HI
3 EZ 8%, medulloblastoma, malignant astrocy-
tomaS o= A7t E4TH. Neuroblastomasl A
= debulking® A3 A % Ade BE P} Para-
testicular rhabdomyosarcoma #-2 Z-$¢ 434 A
A7} 2 =T ok YL Hx XNEYdx
HetawlE 2o Ao U& W 23 FEFo
AW el digt AEE AN Ao FHE AAT
5 Qe TA FEHoz AMS-Ath Neuroblastoma,
rhabdomyosarcoma, germ cell tumor 5-& ©]& ®
He @o] 2k #AFe o HEILEC] FEA
7 HbE & S A A8y SEeges
ZHE YEANF 3= Aol £L A ARE F
AFHA o,

2. YAM X8

g ALY 2H5 25 X-ray, gamma, electron,
neutronzo] Yed °JEL HMEYW AW EAES
o2z o g AEEAQ EHE febHTE DNAY
&Abo] F2 dojuzg A ERHo] o= oA
Tu o BAESL /M QEE Bol AL F40)
HH3 dojys AXols 4o Hrh A &
Ae AGFAZTINE 4-6ANF e JEHEE &
T B8t FALSHE Ao A Bo] RAE
fEg a3s FHoda Fop

x| Z2AH|1&

WAL R g A e BHE FYolle AN 2AHE
AW 3lT F9 A4z NE 2AFE FA3E
Aol WA ZALFES HASD thgos AR
zZAbe 2Fnt 4R E AABor 3t ALY
Z579 AUA AxE AAPstdol sty BAMFS
&% 1.8-2GyE F 53] F5-7F TAreE Wlo] ¢
A& fAsithe §t), Hyperfractionation 82
4£%& AFE ZAGo 2 FH9 2AE AT
e £4% HAFTL FIARNE &35 Bl &

B
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F de " ol&d e Moo,

faE

ALY 2ALY] REEL 27 @ FU2 UE &
. &7 Rage Fa FuMEu 28 BAX
o, 7] 338e P FHE= 2 e
gk 27 RRRe A5Fo N8 24 EF
veltn gy gdEs oY, o4, TE, 24
59 f3# F45 e 9F, FFVE £H Fo)
g1t} oldl doxorubicin® actinomycin D= AR
ZALY R3E BE) AR Fue g4 ¥IAEE
2734 5 stk A8 360YF) 2= F ¥
4L HHN3I BEdile AE F 7™ R Y
HAE B £4& Fo ¥F3E dodla 89
F8o) At 9A V)% T 2oke) Folvt Y
e}l B3] Lol He o, TF, 9 AR &40)
oA Ao §3ke FAS D #H, 44, 71 A,
2%, FFNEAY 715 ol E e oA
2 YA e 34 24 AE FUANE & JoPR.

3. BB (MAXR)

F& EE WA ao g F2hARAE BF5D
39S F18A) g ue X8 FH] 2k
&R0 g%l dE W FREFY A sHEtay
oA FFE APol EHsiPoy Fevon
A8F 80%7F AEHAL o) FAN FLEALL 5
%o AW ¢35 YWAe HFe A9folA A
st S8 yE FrMEegn o nA
Aol 2%4g FEE = YA HYh WA 2ALS
A2 FLAELS DNA 84 £ 752 W
et NE EAAL JEnR Bgo] wE AX
B9 w7, oAy A9, &3, AHEFL
AYH o2 o) FolA T g3 Yol A A Yot
ol Welo) webr AAZejob ok HAA BH
Hog A9 HTYFAE Fuf FFA fAl
e Bg mFd g Zagle GAE A8
el AF-e wAg A g ok A
Bk oz B e HER HEe oEID
ot Hx &% AA L ASoY NEUAE U|E
o2 il EAdR wel el FAY &S
ARSA "ok N 84A SFUAS GGA A
t ot3 HusE A i Aok,

Eetee) 2l

geotaye APAez ojFox At Ay A}
JA7E L EdZ 201X 93 E E & QU g7
NEE Age HolRdoA dojvtez AL 8%

89 Adie viAHelE MR REW 2vn
& 5 stk o) 2l g Aslie ef A Aol A71AY kAl
Adol # ¢t=7] WEott. 2HR o] FAE 3l
2] 9% =88 71gdor . ARxdes O
daHen BHEg oyt wEEy] Mo BZE 3
gta g 3l (adjuvant chemotherapy) @ <AE
W3l A&3}3(combination chemotherapy) 3
o g-akg HWFEE &2 = (maximizing dose inte-
nsity) Ro] Pase® Bzsta g Wy
A HAAE FEIV] A3t AHE-) tl R %A
WL fedoz dojutn FUde] AV EF5F
FANAGE M NEY v F7Hsc AA) neu-
roblastoma, osteogenic sarcoma, rhadomyosarcoma
oA Ad FA eyt dod o Fr FAYS
A&7y Aot FoFe] A7V AE o] RE FEXNEE
3t 7ER] Al WS 7H SAIEE AAY
o AgHolch Ay oA we-& Bole A,
@ Aol gl A, e REE VM § Ue GA,
Bahgol ARA v FAE A A 58 XF
atedof ftth RE YRAES &l B whe
el FEnE §HFE 2FW F/AART AEE
I e gE ojto] HRLFE T3
¥ o] F83Eg ¥8 o §%E FAA
AIAY ARFVE A4 de ALY A¥Ex 2
W FIHE,

Zatd|el eke|EE

FA 9] F4, £ X, thAL viHE S 3 oo &,
B, AYEE 23% 7 Aok 28 Sl
utebA 22 A E Fodstox X7} 2-108) 2to]7}
g da E4% wegr He|vt vk F4¥ ¢
AEe AN F2 gAEn A4S FIA wiA
Hog ol A9 gelel whebA kAo ukg 9
Bapgo] xol7h UL Aok,

g

B4 7282 B4 LA, TR, 898, 74
g FHutel 459 oA & & F vk F7
Ratge E3) Aol oalge] BAE 7hRlof 3
e 87t & Ho) F7) AEgo] 4 u
3 2 & A HAY AR £ ddgo] gig 3%,
A2 75 g 4, A, W, A &4 23 ¢
EE 718 dig 4gE B 4 U, Adriamy-
cin®2 ¢3§ cardiomyopathys & FofFo] 550
mg/M?e 3 W e FH WA ZAA] EE
cyclophosphamidet} mitomycin Co} & & of 2
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231 13] Folgo] 50mg/Moldd o © 7 &5
Jdrin P, 1302 Adriamycing £ W=
HZ2E9E HRolof 3ty 2 FAI AY FAE
341} Adriamycin Fof A ol chelating agent{] ICRF-
1878 o3 4548 Y F YUk 2azt
Atk

QfA|LH A

FAUALL AELAAE 29T & JE 59 €
gelth WAL g BFARE YAY ojul oAl
29 Fol AN oAl WA MR ogzE GAVL
AERZ Hdo] A AY AEI), B4 59
W3l 4AEdel A5l DNA 329 27 58 5
F 4 (Table 4)¥.

Table 4. Mechanisms of Resistance to Antitumor

Agents
DRUG MECHANISM OF RESISTANCE
Cyclophosphamide 1 IC metabolism, * GT
Methotrexate 1 levels of dihydrofolate reduc-
tase
{ uptake
{ polyglutamation
Vincristine MDR
Adriamycin MDR
VP-16 MDR
Cisplatinum 1 DNA repair, 1 GT
Actinomycin D MDR

Abbreviations: GT=glutathione transferase, IC=int-

racellular, MDR = multidrug resistance.

HIo= g FAo) thg WA (multidrug resis-
tance)©] #AAE =1 Y o AMESL ofF
okAlo] =28 F 19 AAQE o8] A sty
WS d53te Aot ojgig Fee WAy 7
78 membrane glycoprotein(P-170) &2 o] A o] 1
AE 713 AEM 232 S ¢ glycopro-
tein® mdr-1 gened AHE2A WA A XA o]
geneo] FEHtln ol 22} o] mdr-1 geneo]
Ewing’s sarcoma, rhabdomyosarcoma, peripheral
neuroepithelioma %t oluzm AHAZZ ZF oA,
A, B BME #AdEg, g dA WA e
71 o2 ol9ld % glutathione thA}S] &4Vt B
Adsle] %A =S ZIAFAY DNA BEAE
W 3} 3} A1) topoisomerase IT A4 9] W3l & Zef5}7)

Folgtnx o,

ol n¥ Fg XNEE gty EFAFH)
ogte] F40] AE FFS FE =AM A8

WAL B4 Aol AASRWUS FouA F
Fol S HEE =X E & 5 27 HAk olshatA
ARYHE Fol7) AstelMt Aol 2710 2o
2WE L FUSFS FAPoA o me
PAS] HE WAS FHecicl B Aol
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