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Actual Half-Life of Alpha-Fetoprotein as a Prognostic Tool
in Pediatric Malignant Tumors
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Seung Hoon Choi, M.D. and Eui Ho Hwang, M.D.
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*Department of Surgery, Yonsei University Wonju College of Medicine

In a retrospective study, the prognostic value of monitoring the decay of alpha-fetopro-
tein(AFP) was assessed. Serum AFP was determined serially in 18 children with malignant
germ cell tumors or malignant hepatic tumors: Fifteen children had malignant germ cell
tumors(endodermal sinus tumor; 7, embryonal carcinoma; 3, malignant teratoma; 5). Two
children had hepatoblastoma and a third had hepatocellular carcinoma. The actual half-
life(AHL) of AFP was computed according to the formula after the surgical resection of
the tumor.

In group 1, which had a complete resection and no recurrence during follow-up(n=13),
the AHL of AFP was 4.0+£0.9 days. In group 2, which had a incomplete resection or recur-
rence during follow-up(n=5), the AHL of AFP was 24.8+20 days. The AHL of group 2
was significantly longer than that of group 1(p=0.0026). The increased AHL of AFP indi-
cated the residual active tumor after surgical resection. The AHL of AFP may be more
sensitive than the serial monitoring of AFP in detecting the preclinical recurrence after
surgical resection of AFP secreting tumors. Treatment strategies can be based on AFP
clearance and prospective clinical trials are warranted.

Key Words: Actual half-life, Alpha-fetoprotein, Malignant germ cell tumor, Hepatic ma-
lignancy
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alpha-fetoprotein(AFP)& <z} dlo}¢] Foiw
A (major protein)e| 7| % 3} Agt, 7t} (hepato-
cellular carcinoma), Z}®A4)X 3 (hepatoblastoma),
A A A EF(malignant germ cell tumor)si
A Euse ¥4 FFF A A (serum tumor mark-
er)2 olE %% J3ATe} AL AAs =
fr88A 2ol gl o E Fo olF T4 ANEF
¥4 AFPe| 4oz Wel 7l F71te 549
Adg origich. AAEL ol FFANM FEF 2
F F<k(residual tumor)e] itk AZtE A 4&
28 WAk X8 gle] #xF £ #AY dd &
¥4 AFPe| A4 o2 ¥ Fo t}x] F7letAY, &
£ ¥3 AFPo] Zasict k] 715t H] Awg
ojiste] HALE AlAg AT Fokol A Rl
ezt A7 %5 Asich o]d dAe] dejye
ol FEF FAFFUdel Hob Ut AFFY
x| EulEE AFPe] 4%d 7% ¥3 AFPo] A
dle A% "ol AFFFel thA] Ak EulEe
AFP2| <ko] dx} == AFP9] <xrc) golalde}
¥4 AFPo| %7}517] dEolvt. ¥4 AFPS A
27} F718k71 Aell RAFFFe] A BAE vlF @
A e el dutd FeF FE e W
A sy o B2 9HE FA AL ¢ dE A
ol wie}A F|x}e] eflFo E A& WA o}
AFEGANA EulsEe AFPE 2 ofo] H|& Aol
gl ¥4 AFPS Za4xdE wzeA ugdd A
ot} o] A A AFP2 AHAX7} F71st7] Aol
AFEFE AAY T AL Aotk AFPY Hade
£ JehdlEs E2E= AFPe W& & 4 9o
AAEL old wlA slo) AFPE Eudl= to} <44
Fokol A 84 AFPe w778 &A3ste ¥4 AFP
o] "izbz)e] jeolg ZAbshaal £ AFE AP
c}.
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1986476 1994d7kA] Mg Atsigd(Ald
Alug i, JFAegdayy, dAdga A5

2wl oA PYAAZE, 74, ARAEFOE
248 AdE Lo FeE AlY e 154 ojse
Zo} ol 116AF 2 Y o2 gt F34 AFE
Az}, ol Feuby, FEFY ARTS E
AR, £y B awy R 2 A7), €94
AFPe &£4x 9 £AA7], AZFE Aeio) dig
ZAL8 Tt

ol 1169% daxe2 431 YA AFPo| &
749 kg AdEgcl. o]F X4 FEo] Hich
3 AR & AEd FE xS AP
e Fhol ghg thA] st o|FA AR #A}
ZolA €3 AFPY &AA77F $+€3HF 3 o
£A5 #ol & tiA] A9, AFFAFN @
A AFPY dialell 4%E A 4 b AAMA a4
g A st Fed 1 7lEeld, ARl
Qe "ol 2 thAINA A st o]9A 3o =t
AgA) QA fole £ 18dgon ojETHe £
A2 AR stqch. o]F oA AAMAEF
159 slsied, 24 RAZE, lde 2 old
o} ot AAAEF 9] EFEe WHORFHYE o4
gon, o] oA MAAEZEL 43EA WudF
%(endodermal sinus tumor)e] 7d), BALF
(embryonal carcinoma)e] 3¢, <4718 %E(ma-
lignant teratoma)e} 54 31%ic}.

Al folo) YA 148¥ 1254500 FF
AL 3444t 337170 107§ Y04 867141l
on HF FH 7L 385/MYolict. AFPY A
£42 enzyme immunoassays AHEstdch(En-
zygnost® AFP micro: Behring).

#212] AFPS ¥A ubztrl(actual half life:
AHL)= thg 4] o 9sle] 73814t}

0.3AT
LoglO CI/CO

A =time interval(day) between C, and C,

Actual Half-Life(AHL)Y =

C,=original marker level
Ci,=level to which marker has fallen after
AT days
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Al4ElA] S AejolA 4 FA7|EL Fko] A
walA) olud FolE AlF (A HAFZ)e2 39y
ot e 4Ad AAZ AYHA Radoin P2t
HAY, FHJEZF Fofo] AUT ol A2F(EY
A AAE)e 2 ddct “seF9 AFPe ¥4 uzt
717 AFEFF] §F, vt $%9 AdtsA
85 453 5 ok’ JMEE Al o] sHAde
*31 I8E BDE7] 8] 4 719 AFPe ¥3
w7718 Kruskal-Wallis testZ #x EAstA o
2 v Hch(p=0.05).

E<| =

W4 fobd) Jad 54L& gokd =®13 At
Al (@A AR 3= ol 13903y
ol59 ¥A AFPL #&F AU E HojxA &34
712% AL AL FAAC A2F(ESA EA
T)o2 EFE ol 5HLE o]F2 ¥ AFPe)
Zadtgovt A4 Ao ==23A R3ten A3

g4F 9 49

2718k gt

AlE(¢d dAF)Y AFP9 €4 uizbr|= 4.0
+0.94°1dct. A2 F (8 "HAF)Y AFPY ¥
A W7l 24.81204001%0). EAR AL A2 F
(Bt HAIF)ghole] AFPY ¥4 uizir|= A1 7
(&3 AAF)gele] AFP9 €4 uiztruc 2}
¢ 31ch(p=0.0026).

AFP9 ¥3 wiib7|& Alaste 3 FFoke] g
Holgt &% 4 9w AHe ¥4 AFPE 33
% AFP9 371§ AARY gAAlE 2504 AAe
774 7hsdisct. 4 59 Z8 179 A% 29
22 A579HAEE A1Y ister] AAd(resec-
tion margin)ellA ZA& o2 FYAXE WRF
T gl dAdAAL Hdy FaEHAYD AS-old).
aziv eeF €3 AFP W3E Agrd 543
Fele A A3 AFPol #aslchrl ¢ A 753
Z71817] Alabsigck. 83 AFPe 3715 #alda
Al BRAAFHIAMRINA bt 7hyAe]
(multiple intrahepatic metastasis)?’} & <1=¢lc}.

Table 1. Summary of patient characteristics

Case Age(years) Sex Tumor Group AHL(days) II::L‘::;;?
1. 0.8 m EST 1 3.17 36
2. 3.7 f EST 1 3.45 60
3. 0.6 m EST 1 3.08 43
4. 1.5 m EST 1 4.13 36
5. 10.1 f EST 2 13.06 31
6. 1.1 m EMB 1 4.25 44
7. 3.9 m EMB 1 4.22 30
8. 0.8 f EST 1 3.58 37
9. 0.7 f EST 2 75.42 15

10. 0.7 m EMB 1 3.61 86
11. 0.3 m TRT 1 42 36
12. 124 f TRT 2 5.74 76
13. 0 m TRT 1 9.79 38
14. 125 m TRT 2 20.53 13
15. 09 m TRT 1 481 27
16. 0.8 m HPB 1 499 23
17. 6 f HCC 2 9.31 10
18. 4 f HPB 1 3.29 17

EST: endodermal sinus tumor, EMB: embryonal carcinoma, TRT: malignant teratoma
HPB: hepatoblastoma, HCC: hepatocellular carcinoma, AHL: actual half-life of alpha-fetoprotein
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Fig. 1. AFP level of case 17. The serum AFP level
decreased slowly and began to increase 7
weeks after the operation. The retrospective-
ly calculated AHL on the 8th postoperative
day was abnormally increased(9.3 days).

A &2 o289 (5-FU, adriamycin, vincristine)2
Algslgon) ol ¥ 104 Fo A Ay
gt B FFHog A= Fdoy ¢
A 8 ol A4kY ¥R AFPS uhitrle 9348 %7t
Heol Ak ol &F AFFSol dolsislthe=
A& 9v|@ct(Fig. 1).
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G AALE) "kl g 1978W Kohnol
Aoz ALsAcE. Kohno ol gL 2%
U SApEo o8] dAdol 2Hg-xo] Aol LF =]
= P 2y olF RuEE dEXEE @
B25 Ao dlgon, dEANES FF EAAY
A W18 e M ARE $97) He
L=

2 N2 E A FAEAAY ¥A wE X8
F doldle F$UIAAE Buste FFALY $o
H|g|5HA ok, 2] okEo| FYAEE Fol7] A
HA FFEAAGY AP GAY Folov, wEhy
FHAZE Aol UAT FUFRA A Wit Add
F71 k. EAEE g FEAF ToldlA FEH
8& 3z A JAdHe = ¥4 FIRIAATT A
271k A4S & 4 drh o1& € (R
release phenomenon)ejets &&=ul' o]i= FfH
AAE A AEY g3ll(cytolysis)2 F& FUR

Az7t o2 Pu|E7] gt oY feldge
GEAE A2 of 5 Foll AlgtAE Ao BEelz
T G, ol fEARAA FYEAA} WHr] 9
Mde Aestedds 23T Po] gl

ol olfrelA AHAEL FEARNcIE THE A
AE 22 § S FURAA AWLE
H4ste Aol t¥ oliboeln A HHL &
Aolgty AAsA Hew F FFL Bulses AE
7t v2 44 AU D FREARS) YA w
71E o)A 2 FREXAL oA A dzhrled
A7) Helof &7 dEolc).

u|E F3Aq] JFo|7lE vt £ AT A=
Kohno] At FFEA|zte] €4 uizhr)o] Az
axsz slch. $4% AFPe €3 wilr|& F¢o
24 A= o)AHe o)7e] Y AFPe AdXE B
3 4 FFeE AN WA 27l AFFYE
AR F Qlen Jolrkd ArtsAdE 458 3
te "olt), AFEGS AxFrt He A (A
o2 $eAF) Agse FEARY PAAAEY
Az SFAEt g8 AH(FEF FAF 99
A717F AR )i $2 AL ojn F «2A 4
£ Ao, melbd Moz AFEFYE ) ¥
AT At d G2 FAA FA FEANEE AY
& 5 92 AFele FAY GFEF FAANR F A&
Ze|t}.

A3 A FEPAuE e srze 9$
A FAel ddAe wheA] nesjeld Ao 4
7). 85 £ dT7edAe #E84(false normal
half-life)s] 2%+ ¢59AN 4 PAAZFAA
AFPe uzt71& Agsled dod 549 7154
< Wz zEol gl 4ol deld + e
AS-E oS3 o] 449€ 4 sk AA: AFPL
o] 7}z ok ANHEZEFZF Y¢S (embryonal
carcinoma)®} Wi %%(endodermal sinus tu-
mors)d| Agh )R 24 o BANEFS
T FF MEQoR FAHS A 93 o= F§
o) ot A AYAAEF S AES A e A5 ¥k
utel AFPE AA3le ZAtte] A7=x AFPS &
H|3lx] e AEte 2 FAY BEL dolde A
s AFPe ¥4 wir)rl 4oz vepd § 3l
k. B4 vF $eF FYo) dokdoka ¥xjexr 2
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Tt T3] 25d Aol Fulsle AFPY <o) F
azolng2 AFPS ubibrlels & 4%& wXA] @
& 7 dder® HgAe] vehd 4ok

mepx EF H4 AFPO ¥4 wizhr|z) AAA
o] AT E He A L4 sHeAdE LEsly
A5 H99s 4 FAsE Aol FastAct. AR
£ AFP2 4 wi717F AAeletxs ¥4 AFPel
Ao g Hoja wrla] Holx |F e F HE Fe
EA)ALe] wbzkr1E S Aol ot A7

2 AT A= 149 ¢okA (false positive)e] 9
Aok (Fe 13). o] A= AHUFY 4 7¥FE )
A Aotz AFPY A4R ¥bilrl= 9.794=2 F7}
e et FEF FAHF FFo Adel didch
& AFF%e) sled AFPe ¥4 ubptrizt $71st
Aok, A4 AFPS A uizbr)e 4delA] 6= o
A AP, 2y uFele] ol A AFPY
W7lE 754 F71Ee sictm . dlFhd
24219 A4 83 AFPS Adxrd 4 Foin,
2% ¥3 AFPL AA st AF o 10714l
o} Bl A& Aqly}t FelAch®. wep AFE 107049 A
2] frole] At 53] misolol= AFPe €3 izt
71€ Agshed dodME AFE 7S 39 olF
Aot A fol A Fel i AF7E W glejo ¥
Zelc}.

|24 A& ARt FUol el ¥A AFP
< A% Fviekeh mebd A wir1E 78] 9
A= T2 F4ol AAS F4E2 I AFP
& AHste W7l AlAbEel gt wil] $A 9]
AlAE FEF dAZ & Al dsjME 2eiste]
o gt nge] oA HAMZF AN FE A
B A% (retroperitoneal lymphadenopathy) 213
AFo £A4Y AFP2] uizl7iz} AR oS F4
3] oAl Aol dojuvte AE LangsVe| B
kel 252 ofd dAE T HE 3 ¥ AFPY
A EIH}E Agsict dubHo R §uFo] ¢l A
Fee veF Ad9 F44(fluid homeostasis)
corticoid-withdrawal phase’} A)zt5&= &% 3
A 6 Foll olFolAE ez ez Q.
°old Ag A48 & o MAEL oA w3l &4
9] A7lE 74 ol¥ 2 &= Ao Frim Yzt A
A5 AFE FiA oA olz{dt Hel UeiAE Al

F4F 9 49

ofe] @& 7 Atdo HEEZ oxE ZFol7] Hd
TEAF 34 A AFPe] 243 A1k A3}
et HEA dFde wgtr] A HAg A7
of tig 32yt we A P sicka Yzl

¥4 AFP2 7tx &x& SAe] oixte} Ao
Ai&(clearance rate)d] 2 HAel oJgkg wbic}
o]dd Atde] B AFoA &4 3 Aol ARy
ol olde] sl #FAE ALY o)fel7|z &l
AFP2 d¥jdolnz F2 7loflA] djAlgr}, z8=m
2 o] A4 117158 245 AFPe ¥4 1
Z7)ake] oju] ejAl A wigbrie} wlme $=3ich.

22y £ A7 de 392(39 16, 17, 18) Ho}
A 7 AAge] A olF &9 7} s
TeF & AL 299 Fol(F 16, 18)9)
AL dzg7)e AR FHANRFAE ALl
skch. olel wia) Z8 179 wigbr e 7o UL
on ol ARFAL AL ¥ folon ANE
FoFol AwEAct(Fig. 2). AREL A4 7} =&
7}A Aobe] ZHAAEeFe AFPY €3 Wit )
& 7r AAze] A= P o} EUE 2u)r} gl
3 AZgch. e depgkE e 2k dAsl AFPY
4 3brle] QgL vAA Al A s
2 A7 did#AFe] U ol B droAe

< 7 gk A7,

| =

1) AFPE $uj3le 2o} H4Fpe) 254 24|
£% 243 AFP9) ¥4 W77)e) 27be 4% o
o} e HF FFE AAt ok

2) AFPS ¥4 wr1g 24se dge 257 5
oF F(BFe) AL A%)E Halsted ol ¥
AFP9] AujAehe #she whrch wgste) 27)
o Az @ AFE 2 & dokn Yoo

3) 34 2 2AE 7bal sobsotolq 7t REAA
£% AFPS) 3t7] 24e ojuizh Uckx Yzhsiol
AN} F H Q7 Alds ol Aok sl

4) AFPg Hvjsle $99 X4 AA<€F AFP
o W) Qe HIHoR Eisheor salox
olol it AFAQT Aol WVrin Y2
o},
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