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cinoma) 2 2 AgdE #zF
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75y

@ 24 7tswdel A2
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® %57} Karnofsky?| & 50% ©]’d o]

® §A19) o5Ho] 3IMY ool

@ ATz &% 2,000 B ol4e] AFHHA

7hE &tH
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A, @A 100,000/ mm’ o] 4el 3L, 7154
A 2 W2 SR 1.5mg/ dL o3, SGOT %
SGPT7F BAH 9l A 9] 2ufo)sH(A o7}
o A= AW A swolsl), ¥
% creatinine 2.0mg/dLe]&te] 3
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Table 1. Treatment schedule

5—Fluo- 12mg/kg/day on day 1—4

rouracil 6mg / kg / day on day 6, 8,10, 12
15mg/kg/day on day 22, then
weekly IV

Interferon—  2x10°TU/m’/day, 3 times/week

gamma M
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e Aol $38 5% UaAAH, 459 ¥
g} 350} A7AA 54§ Holk AeE Fo
& Foaar.
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Fa&& v XEAAA o)A AX P Has
AANE B NEAAE BHsPed, WHO
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a) Bieists ZAL

HE gy Habe K562 % DAUDIS thgk NKAL
FEAE 9 ¥ neopterin® A FZH, N E 2447+
F 47T 9 87 5o AL o2 2 e, NK
MEFAYE+= 3 hour Cr release assay & A &3+
=, cultured target9] K562 ¥ DAUDIE #j 7]
ANA Ahul FEAA ALL-EL7] FHFHA B Ity
A R 2 & H A ] uf kel ol A 200uCiel P'Cr
© 2 labelingdled o] &85, 335 effector cell
S AMgA A 13 M F, MESFE AAEY
effector /target(E/T) ratio® 40:1, 20:1, 10:
1, 5:1% 471X 9] & v &2 2G5 HASA
o BE A 2742 34Y w8 (triplicate) 3 5
Al plateE T3 dYo FtHE 238 Ha
slat g}

7 ~counter (Isomedic) 2 2% ¥ radioactivity &
8 g F2E o] 88t % specific lysisE
g},

Test ,m—Spontaneous release,,, S 100

Maximum release,,— spont aneous release,,,
Neopterin® INCSTARAMS] T RIA kitE ol &
aed

Test ., — Nonspecific binding tube,,,
Standara,,, — Nonspecific binding tube,,

%B/B,=

€ A 485 neopterin sample standard curve®
o3t 3t}
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ABAAA2HE FA9 Agd 22 19939 129
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Kaplan—Meier & o] 43t AP, d9Y
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7F 7best e, o189 FH e Pt 39.8%0)
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Table 2. Characteristics of patients

Enrolled patient 18
Evaluable 18
Age : Mean+SD 539+131
Range 2870
Sex : Male / Female 9/9
PS(Karnofsky) : 80-100 14
5070 4
Primary site : Colon 3
Rectum 15
Site of metastasis : Liver 6
Peritoneum 5
Lung 4
Bong 3
Vagina 3
Nasopharynx 1
Weight loss : Positive 5
Negative 13
Prior chemotherapy :  Yes 10
No 8
Mean follow —up : 39.8weeks
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& AF L BAH A TOMALOlZ HF 539415 2w,
FEBEEE G217 98 917 938, Karnofsky &%
=7} 8003t 481(22.2%), ¥ 2E Aol 39
Aol 158 on, dolRes 7o 632 7HF B
tom, Bt 58, o 438, & B Fo] 7] 38 19
I wRAF7E 1Y, AFHA7 Sk B4t 5
#(27.8%), gaye] g¥o] Ue A% 103

183 % 381(16.7%)0 A 223, 72 (38.9%) o
A B, 223 88 (44.4%) ol 4 A& o] 5—FUS}
7ol AEHES WENEY FDHES 167%2
LpEbsk o o (Table 3), 3}8ta o] W f79 2

Table 3. Clinical response rate after treatment
(N=18)

Prior chemotherapy

55.62 . Overall
(55.6%) 9.t} Yes No vera
2) HllE Complete response 0 0 0
. ~ 0,
serayel Welo) Sl 108k SRae 1y, Dortia response S i
B9l 53, 1o 49, Botael WYo) gy ¢ Stable disease 5 2o Tsse
e REs 28, 2w 23, A 432 A 3 Progression 4 4 8(44.4%)
Table 4. Survival rates according to characteristics of patient
No 6months 12months 18months P value
All patient 18 64.2% 36.1% 24.1%
Age)60 7 85.7% NS
Age{60 11 53.0% 39.8% 26.5%
Male 9 53.3% 20.0% 20.0%
o o o P<0.005
Female 9 76.2% 57.1% 28.6%
Colon 3 66.7% 44.4% 44.4%
; ,, . P<0.025
Rectum 15 63.0% 35.0% 17.5%
PS>80 14 69.8% 43.7% 29.1% <0025
PS<80 4 50.0% P00
Weight loss(+) 5 75.0% NS
Weight loss( —) 13 60.6% 36.3% 24.2%
Chemotherapy(—+) 10 66.7% 44.4% 44.4% .
Chemotherapy( —) 8 62.5% 37.5% 0% P0.025
% of patients
100
80 o
60 4
40 4
204
o L] L) L] Ly LB L] L) L T L L L] L L] L L4 v L 1
0 8 16 32 40 48 56 64 72 80 88 96 weeks

Fig. 1. Kaplan —Meier survival curve in overall patients from start of therapy.
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g M2 fole o7t g, NEWrEe] ¥ 2T 241%R o (Fig. 1), WA} of 2(pd0.05,

W oo) 4ol 1084 AlFre) 2R
28] 7)7+e 163500 4 36.14=A)o} &

(R I

H A89717
ot 24352

Fig. 2), tl &g 3 aek(pd0.025, Fig. 3), Karno-
fsky %5 571 800} 232173 ¢ 9F 800) 8H(p<0.025, Fig.

ek 4), 223 gstagel Weol Ut 4 oo} ee A
3) MEg +(p€0.025, Fig. 5)Atole ME §23 A9 7
=3 - .
o] & YRR Lok vrel vt 6041 0) 242 604 o] 8, #]
WALEAe] AT O Table 4014 B v} e FAAvH BvE A9 g A eAlolds A 4
o), A Eﬂ%@:z}ﬁl FLYE7IHE 3455011, 0.5 £ felgt zbelrt gl
g, 1d, 283 Lhde] &8 71y 64.2%, 36.1%,
% of patients
100
]
Femaie {(n+9) Log rank = 4.26
80+ p < 0.05
60 -
1 Male (n+9)
40 1
20 d
J
o L) T L Y T L LE i A A3 By L L] T L) T T T ¥ LE L LS 1
0 186 24 32 40 48 56 64 72 80 88 96
weeks
Fig. 2. Kaplan —Meier survival curve according to sex from start of therapy.
% of patients
100 l
| Log rank = §.37
80 t P <O 025
601 I
J i
40 Colon (n=3)
204 Rectum (n=15) .
-
o Li L] L) L v T T LS L 4 L t L L 1) L} LS L L) L T T ¥ L]
0 8 16 24 32 40 48 66 64 72 80 88 96
weeks

Fig. 3. Kaplan —Meier survival curve according to site from start of therapy.
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% of patients

100
60 Log rank = 6.68
1 PS > 80 (n=14) P ¢« 0.025
60 4
40 4
PS < 80 (n«4)
20
0 L T T T T T T R L L T L LR A AR T B A L T T 1
0 8 16 24 32 40 48 56 64 72 80 88 96
) ) weeks
Fig. 4. Kaplan —Meier survival curve according to performance score.
% of patients
100 H
BOJ ) Log rank = 3 91
P 0 025
60
] Chemotherapy (+) (n=10)
1 J
40 1 )
1 Chemotherapy (-} (n=8)
20
O Ly LS LA Li i L) ¥ L T T R L T L ¥ L] T Al L) k] L ]
0] 8 16 24 32 40 48 56 64 72 80 88 96
weeks

Fig. 5. Kaplan —Meier survival curve according to history of chemotherapy.

A efzhol 747] 63 220 B, 1R

1) 22 4305 o] LallofA] 4t S TH Table 5).
5-FU 2 Za} QEw 8o WE&x g0 & 3 5) odod 84 H5)
£2 »Y WY 6(33.3%), RETHAST 1477
8%), FPTAARF 138(722%), 2B H4LTF 14 K562 Al ¥ 30 3 s AEREEE AR

(56%), 2715 A s 18(56%), +WH A 18(56%), H, AR UANTF, AR 4FF, A& 8FFo FH 5
FE7F 1181(61.1%), AAF 431(222%), FE 143 Aed BE/T&o 5:110:120:140: 1o upe} 2+
(77 8%), 2813 X 28(11L1%)A SuEHAS 71 B 5.9% 12.0% 0.7% 3.5%, 7.6% 10.5% 17.9%

o] ¥ 3% ol AL WY 1a, HHF AL 19.6%, 10.6% 172% 27.7% 29.3%, 20.9% ?20.6%
% 634]. FE L2, A 2L, ol el A& E A 298% 396%3z E/T&°] 20:121 A $ A8F 45
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Table 5. Toxicity of 5—FU plus [FN —G therapy

Grade I 1 Il Total(%)
Anemia 4 1 1 6(33.3%)
Leukopenia 77 0 14(77.8%)
Granulocytopenia 3 4 6 13(72.2%)
Thrombocytopenia 1 0 0 1(5.6%)
Liver 0 1 0 1(5.6%)
Oral 1 0 1(5.6%5)
Vomiting 7 1 11(61.1%)
Diarrhea 1 2 4(22.2%)
Fever 4 10 0 1477.8%)
Alopecia 1 1 0 2(11.1%)

2 8FNA NEAFG w LA FAF FUHE BY
o (P.05), th& E/TE&AHE 45348 By
o1 BAHOR FolstA @trh(Table 6, Fig 6).

DAUDIM ¥£39] thsh A AN MESYEE &
A, A7 24X HF, (B 457F, 5 8FFd &4
ded E/TE°)5:110:120:140: 1] wa}t 2+
7] 10.7% 1.8% 8.9% 4.3%, 8.2% 6.2% 2.8% 7.2%,
74% 59% 95% 7.9%, 1.5% 12.2% 108%2 E/T
0] 5:1% AS A8 UANTF L 8FF A A8
A3 Bl feold ZAE B (PL0.05), T
2 E/T&Ae #e% wale 2354 ko
(Table 7, Fig 7). 2213 al@uhgo] Bwolatel &
253} o] &tol BAEALole] K562 Al ¥ ¥ DA-
UDIA ®£350] thd Aiss) 2885 E N2 &
9|8t zel7} f AT

B ¥ Fneopterin® FEE A&AFA 2002
ng/ml, 24*17+% 3.186ng/ml, 45% 2.456ng/ml,
85 % 25l4ng /mlE X HEFo F2/3 HEE Kol
oFgko. v (Table 8, Fig. 8), x| @yhg-o] BHol4el &
2hE 3 03] FApEAtolo . Fof gk 2o 7} Gl

Table 6. Changes of NK activity after 5~ FU~+IFN —gamma therapy#

E/T ratio ) time 24 hour 4 weeks 8 weeks
5:1 594+ 6.56 12.03+21.80 0.66:+ 0.91 354+ 4.28
10:1 706+ 6.82 105011017 17.89 +14.87 19.57+15.95
20:1 10.59+ 7.80 17.17+12.27 27.70+18.75* 29.33+ 21,54*
40:1 2090 +13.29 20.60+12.78 29.80+24.34 39.64 +23.81
#: Mean+8.D.(%), =*:P{0.05 with 0 time
% cytotoxicity
75
[——“”‘m
mmzza 24 hour p«0.05
60 - c
T
45 o
30 -
16
0 4 Z
5:1 10:1 20:1 401 E/T ratio

Fig. 6. Changes of NK activity after 5 — FU + IFN — gamma therapy.
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Table 7. Changes of LAK activity after 5—FU+IFN —gamma therapy#

E/T ratio 0 time 24 hour 4 weeks 8 weeks
5:1 1065+ 8.12 1.76+ 2.31* 890+ 1.56 4.27+ 523"
10:1 8.18% 7.21 6.22+ 7.51 2.78+ 2.33 719+ 9.13
20:1 7.44+ 755 589+ 7.79 950+ 7.51 7.85+ 5.52
40:1 1.47+ 2.02 12.18+ 8.30 10.75% 6.89

#: Mean+S. D.(%),

* 1 PC0.05 with 0 time

% cytotoxicity

25

20 4

15 4

10 1

Fig. 7. Changes of LAK activity after 5 —

ng/ml
6

p«0.05

2
/
.

5:1

———

CEZIE
e

L]

0 time
24 hour
4 weeks
8 weeks

40:1 E/T ratio

FU + IFN — gamma therapy.

N w

-—
e

p > 0.05

I

24 hour 4 weeks 8 weeks

Time

Fig. 8. Changes of serum neopterin levels after 5 — FU + IFN — gamma therapy.
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Table 8. Changes of serum neopterin levels
after 5—FU+IFN —gamma therapy*

Mean+SD Range
0 time 2.002+1.415 0.63-6.20
24 hour 3.186+1.862 1.71-8.06
4 weeks 2456+ 1.334 1.09-5.87
8 weeks 2.514+1.591 0.36 -5.73

* : Unit of neopterin is ng/ml, P value is not
significant.
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gon 5-FURT e AYERE Kol FAe
ged®, 5-FUY 743 A4 o] 375
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5—FU¢ Y& loading®olrt #7152 g &
S A& FWHEE LA Tke] FrEe] ztels
210.2® methyl —CCNU, mitomycin C, cisplatin
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gJMEe] AR AAHBL GO/ Gl7Ie MEFAE
Z/MN e MEZHAAL] 52 7HAHD, 49
Aol A "7ta] cf AU F A Dol thated A M
Z oA 7} WAST™, carcinoembryonic antigen
(CEA) S} 7+e F¥utd 498 3749 29
¥o] A A QA THE FaMAH T Aol gl
paA® Ay rle] chgdel thsted dut QEH
o gdeofA o] Axtol g g dAFrE HAl
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Aur BB} T 68%2 BAAM BAdog &
FAvt add JHAEUHENEE YRRV
A& Wolw EAJo] Ar}; 31U, Eggermont §&
NS W2 AEURE A Fta Ty AT R
2AE7hed HR2zte]l 8P4 FAdet &¢
ey, & o8 RudME JHHABYEREE 1
FEAdo ok ™ st

QEH &L S E distd 5-FUS M X
EAL FA7ed”, F S dEFEo] U
715 & AEld o] 5-FUS et WA &
% 5~-FUF L& $7H1AA Fea8e] 282 + A
£4l, Lindley 5”& phase I o gtzAlZ 3 2H
HEHR HEA 5-FUS AAHgo] 43 5-FU
2] area under the curve(AUC)7} £7}8h} &
v}, Pittman 5*'& 43843 5-FUsE& @5t 2l
B o] Fodel fAglol dAstrg F ofAle 4
FEHEL @8] 5-FUS 9o gte] wsld] o3t Zo
oluie} st AEHEE 5-FUS 853 tAtE
¢l fluorodeoxyuridine monophosphate (FAUMP)
o] MENFEE F7HAA 5-FU9 thymidylate
synthetase 1A & Z74A7c}’. 18]5 Schwartz
290 thymidine phosphorylase@A k2] Z7t%
oo stk JA4HoR 5-FUS RIEHES
Wazigol thated 1989 Wadler Y& 5-FU
750mg/m'E 547 AHAFEE 157 F4 5 1570
Ao 750mg/m g F&ANF AL gt AEH
&2 IMUE + 33|y datAte xgsted g
ol gl AF 76%2 & W& E HIEYe
d), o]l AEWHol Qv AT g
£% 9 Bouoz X8 ALEL R g
£ 21-63%Ate]ojn} A A 5339 $#}7p2-dl 139 o
A @i 140 FRAsE YR ES
29%H A" M. 2el® 5-FU 2 e &9 §Fo
v FEol g MAAZ AR A7 Ha)
Hoh e uhg-g molx gkt Y, oleid W&
AEgE gl 7U="dAn £ridve 22§
S Wtg g Bt glon,5—FU @589 Hl&
a uhg-&-2f zholrt gAY AR e g g A
AR, wkg-717b0] 4 -8R EolE A BN g
& Ratgo] 2PPrg" P e gz A
Ao N EEE AP i w8 £ Aok

A HEF folinic acid(FA)o| ol&led 5-FU7}
MslE = 7] M2 ttang g §4 ALgd

AS FtEoAY & AsEHs U, H2
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e 5—FU + FA + 21E]# 29| phase I, IT g%
T7F wig s AlmHAed, o dTES
ztzto] oFAE o) ALEEF 9 Fojuba o] thgaty
2 ARES EAE77 A ged, Grem 5V
ey r)el A 4ol FA 500mg/m’ 2
5—FU 370mg/m’¢} 52lzbe] F 3o} ot Qe &
S5MU/m*e] 74719 3313 ALE 3537+H 02 A&
stal 332 ¥ 218 FRANE F UL &
o] 54%2 vi§ AFHolwA MGt FB S 7
Sofl A 1oukggol Egton, HANE] WS AL
olof &= 743 AAAAZ B Yt 3195, Lembersky
%o 5oFU 500mg/m'E 597+ A&EHFTsT
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=Abstract=

Phase II Study of 5—Fluorouracil plus Recombinant Interferon —Gamma
(Intermax®)in Patients with Advanced Colorectal Carcinoma®*

Hong Suck Song, MD: Heung Sik Kim, MD**

Department of Internal medicine, Department of Pediatrics**

Keimyung University, School of Medicine, Taegu, Korea

Interferon synergistically augments the antitumor activity of 5—FU in vitro, and the combination
has clinical efficacy in colorectal carcinoma. So, we have started in February 1992, a phase I study of
5—FU plus gamma —interferon(5~FU 12mg /kg/day iv bolus for 4 days, 6mg/ kg /day on day 6, 8, 10,
12, 15mg / kg /day on day 22 and then weekly iv bolus, with gamma—i‘flterferon 2x10° IU/m*/day im
three times per week) to determine the antitumor activity of this combination in advanced colorectal
carcinoma. Eighteen patients with a good performance status with measurable lesion entered into this
study, and all patients were evaluable for response and toxicity. With median follow —up of 40 weeks,
there were 3(16.7%) partial responders, 7(38.9%) in stable disease, 8(44.4%) progressed, and none with
complete response. The median duration of response in partial responders and stable diseases were 24
weeks. The median survival of total patients were 35 weeks. Prognostic factors which significantly
influenced survival were sex, performance, site, and history of chemotherapy. The side effects were
anemia 33%, leukocytopenia 78%, thrombocytopenia 6%, stomatitis 6%, nausea/vomiting 61%.,
diarrhea 22%, fever 78%, and alopecia 11%. Treatment was associated with an increase in peripheral
blood natural killer cell activity.

In conclusion, this regimen of 5—FU with gamma —interferon administration does not appear to be
superior to previously published schedules of 5-FU.

Key Words : Colorectal carcinoma, 5 —Fluorouracil, Interferon —gamma



