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Purpose: To evaluate the efficacy and safety of gemcitabine, a pyrimidine antimetabolite
against advanced non-small cell lung cancer (NSCLC).

Materials and Methods: Forty patients with unresectable stage IIIb to IV, pathologacally
documented NSCLC were evaluated. Patients received gemcitabine 1000 mg/m?, as a 30
to 60-min. intravenous infusion on days 1, 8 and 15, which was repeated every 28 days.
Responses were assessed every two courses. Twenty-five to fifty percent dose reduction
was permitted, provided that overall toxicity was severe according to World Health
Otrganization (WHO) toxicity criteria.

Results: Of all 40 patients (32 men, 8 women; age range 37 to 73 years; median 63
years), 35 patients were assessable for response. 15 patients had stage IIIb disease and
25 had stage IV. Nineteen patients were histologically classified as adenocarcinoma
(47.5%), 17 as squamous cell carcinoma (42.5%), 1 as large cell carcinoma (2.5%), 1
as mixed carcinoma (2.5%) and 2 as undifferentiated carcinoma (5.0%). The overall
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response rate was 20%. None of the patients showed complete response while 7 showed
partial response (20%), 5 had stable diseases (23%)} and 23 had progressive diseases
(57%). During a total of 119 courses, hematologic toxicity was negligible. Granulo-
cytopenia worse than WHO grade 3 occured in 11.8%, anemia in 0.8% and thrombo-
cytopenia in 0.8%, respectively. Non-hematologic toxicity was minor and easily con-
trolled. There was no case of febrile neutropenia or treatment-related death.

Conclusion: The single agent efficacy of gemcitabine is comparable to other agents
commonly used to treat NSCLC. Gemcitabine has unusually mild side effect profile for
such an active agent. This significant activity in conjunction with a very favorable toxicity
profile supports further investigation in combination with other agents in patients with

inoperable NSCLC.
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Hgd AAMAH R AR T 44 Tgoz,
o8t f3jellA e F9ell g At F ¢
AE ARk, At 200 7te] FAEFoE Y
Aol o] AgEgL et bl o4 9 A
E4xe FAU79 F7h Adrrle ¢F 9
7 agle #HilE Q3 A = Frst
= FAlelti1,2). Tl A E sIqte] Wil e
Agtell ojo} FHsfe]n] Fofol] o3t AYEE
A<k, 3ol olo] ApHAE X3k =3 o)
 AREL A 1097 3] 2ol A of 3y
U 7 oh3.4),

E3 Hg-E AGFA] 55% o] 49 HAPlA o]
H f18470]E B &, AL, dgFEay
(3 Ee Ay )9 g Witele B4
I AubE el 5\l YFEL 4% BIlelo], AN
Hote] 80%F AR sk W] LMEAGY FF &
A Es el vlal] geketE oo} A2 2ol
& ub-gslA) g7 gl EAH Fgo] ¥7tE
g gFalell delde TAH] HELWe] FF
ol Fol gich(5). 1970\ FWHRE] platinum3tgt
E 02 o ohAEE gehekgadiel 4
Exo] 13~73%4 H3-E34 5~127149 HF4

F71748 Rasla 3o, "R A4 v
MEHGNA etk oo ARe HFAFA
Eatel diAE JAHo g Awe] RHaE A4
Fl=vl E33 HHolu(6-9), WA HIAHE
A 15% o449 w3 B HEHX a9 vlazy)
AAY AEE P49 @7 A dug S4
S 3AX7|= Aoz 4¥A AYAd 22
daH ez ALE= oAl vhokg =24 o
gl Z#Fe|ch10,11),

Gemcitabine HCl [2’-deoxy-2’,2"-difluorocytidine
monchydrochlotide ( A-isomen)}&- #|&kqF, yha-gt,
Frebl, wEsh sisk 5 ochekst g el oisl
ghldng 7lAF AN E-E pyrimidine nucleoside
analog 2, HMEWIA deoxycytidine kinaseol] 2]3l
Qlatglsle]l HAHY diphosphate,
gemcitabine triphosphate 52 3= vi, DNASHA
3N e JAz8-S Jdebdcl =4
AV 854 ALEY dAE AdAYI F
2§ VIR 2EA FHE F7HAIFIV (self-po-
tentiating effect), ¢|2]3t ok E32 ¢l zjolo 2ia
gemeitabine & F=H o 2 {F AL Ara-Col] vl& o}
ot Tstol vhelol PHAIAE hehiich2).

A 3zt f-9, 9=, Y8 SellA A4 v
A EH¢ 88 AT gemcitabine WY A A
13~ 16) ohE A A9} chAH L FgeletE oy

gemcitabine
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(17,18) A4 B2kl e AFATI} 0%
o} gtou, $elvte HAE WAe T soiAE
A= w7t glen ofd] ¥ e $elue
o AWA uLAES $A4E DA, gem-
citabine ¥4 HIFTANY HEAT EAEE
B B 24 AR E APsich
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@ Gemcitabine2 X33l 74 glotekE a W
& g Hel gl ¥z}

@ FAA FAAXR($60 GY)E BovigtE o
el 2H7H53 wide] I ¥t

@ #A 3F7 AL LHE 8 Py 9
A8E B Heol g A

© d34Y T T (Kamofsky perform-
ance scale)7} 70 o}4Fel %A}

® dYFoz FHUEY Wwel gl #2h
£ato F 2%2 cm o}4, EE 2EF, CT (com-
puted tomographic) scan, MRI (magnetic resonhance
imaging)® 1% 1 cm o]42] Wwle} uls] #7115
2t

@ 4" AAFE HolE 12F o4 4&E7)
Al ke w2

AR EF715S Ad #Z: Byt =3s
X 10°L, QAT >100% 107/L, H2FZ0 =290 g/dL

@ 184 o] 754} wl

@ B=} == E3A7 AeH o2 ggAgy
A7l o8 &

O AFAYY A 23 AYo| 7leeta £
GE7 £ #4
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HEAYL AYAEAR o FEF IAYE
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2) He7|1E:

@ JAHez FE4 A5 vk fAgks
< &2

@ F347419] Aol = cl#l] WALAXFE sk
AW x4 53 A7A S Aot Y4 oz g2
2k

@ 7s 2A
A9 1.5,

ALT (alanine transaminase)/AST (aspartate transa-
minase) > 4 <X k49 3w

@ A71% B3R 82} creatinine > A A<2] A
A9 1254

® U4, 52 B4 |

® A4 HuARoz J4Ye] LA
cha gk 2

@ & 94 4 FLE JHR BxlE7] A&
Z7) 2ak(in situ carcinoma of the cervix), XA +]
z g5 dE 7)A A EeHbasal cell carcinoma of
the skin) (£ o] H el FoFo] U2t XEE| o
59 o4 ALY FAT Y= BSE As)

E 4449 AlEkE 10 ool & o
T4 4AE T 84

PN

2L bilirubin > 44X A4

(1) X|2H¥: Gemcitabine dglerEav]-e 35
b wllF 12219, 8], 15U gemcitabine
< AFHA 4FA A AL 15712 3] Wi E
Ble] Fokslgeh(13~15).

SR vk S-(complete  response)yS Mol #MAE
fAukg-o] #el® ¥ Hok 257§ W3l
2 3gev d4ddzes geew, RS
(partial response)@ Hol& A= A} ulLof
B3 F Holx 25771 F vl dhEsiv). A
¥ (stable discase)d H.olyv AT FHiL 437
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5 Foi3givt. 4497 457 Foi¥F H4d9 ut
o) oA A gsicia @y e FE FH
o 8F7|7HA] Fekslsdet. AU £59 SAHE
veh AW A3EA v ¥ (progressive disease)S] 7
5 FoFg Fgslyiod, Ay dite A
Z1e} d4ejg) giclel] wiet Had H9 T
F531%0c).

(2) S U K FoFFY gemcitabine HCI A
EwF m'g 1000 mgg P24 G 100 ceoll 3]
Hale] 30~602o) AH FFal e AAA=
AlBeLR] kgt 4k Az Al FEoNA
Baslglon 2447 Wefl AH8slgich(13,14).

HAAIY7|Z+F oiF gemcitabine & FFa} 71
24417k o|Uloll AJ2Pg Yol Abe] wi¥ e} WA
ox] 4 vg iy SA49 d4H Hrlof uiel
FoFrg g =l vH(Table 1, 2). oA F7]l
A A BFT AT, 442 A4S 98
B €%, WHOZ|E 459 944 45 e v

Table 1. Dose-adjustments in a cycle based on hemat-
ologic toxicity

Total WBC Platelets Percent of

(> 10°/L) (% 10°%L) full dose
>25 and >75 100

10-~2.5 or 50~75 75
<1.0 or <50 Hold

Table 2. Dose-adjustments in a cycle based on nonhemat-
ologic toxicii!y‘r

Percent of
WHO grade full dose
0-2 (and Grade 3 nausea/vomiting) 100
3 (except nauseafvomiting) 75 or Hold*
4 Hold*

*The decision was made based on the type of the observed
nonhematologic toxicity at the discretion of the inves-
tigator. "Alopecia (any grade) will not be a reason for
dose reduction.

A 24 BY AS ol F7le 1494
|2 50%F chE Frldl FYich #z7t
50%2 8ol & Ade AS Hde] §Fo=
ARHoe FHaddct. YNUAY WYTF <25
X 10%L, AL <75x 1008 H-$¢ o F7]9
TS d7)sdet. o3 ARES HE 177
9] Foo] o|FoA EI 752} Fofo] 65
ol A Adxl A= A-dAYANA ALt
(3) Xt AEHS| WIL FoF AFA 15 o] el
Wy 24, A4 AF &4 9 odd HAE
Algsiged, 4448 £y FEE Hotu
3 FE AeEg S AWk o AFAE =
A e AEGH kg Sl HlSAEsG
& $Asgeh FoF A2 45 ool computed
tomographic (CT) scan, magnetic resonance imaging
(MRI), %23}, whole body bone scan (WBBS) &
o) WA ZHAE At Wide =27)E &3
st W71 & ARG, R34, dHe
A2, AAE, FEAFSYLS T4 AR 4F
ojWell AlssiK.om, X g7|ZtF F7) By =
Aol o8 A W AlE, dFAE FUYHE
slobsla el ALE A ekt o 257w}
of 5 dededa Al HAE Al o
Fepaluich Gzl FHAFE FHHAAUG
@ XB2aEY AU FIAE HH: o|FH ZHAE
B3 &ctoz g¥ ¢ AU FA e W
W = FH o< Fod, CT, MRI, £33}, WBBS
59 B4 AAE olBdle FAY WHHe ¥
3 ke AZE W A RE FAse 2
8 ATE Hrhedch zh Wil g S
7l 9% AAE d4AE Z10ES el tid
Hx At TUE P& Agsut FH 7
B3 HHES WY A AR o sAEe
AR T 7158 e, Hrle rhesl A &
Aol Erhsdt Wl g Wde FFE 71 F4%d
=3 934 7182 WHORERZIE o, &
A g2 FF FA7 4F ol d4HLE
SR L4E AL, 2R G2 FUd 27
7} 50% ol L3 At 4F o4 AFHI
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Az-g e 9ot WA wule| gle 7
T2 392, 47158 Wle] M o|4Y A
5 7Hd & A2E F48o 293E S
HFA WHE Fgo] FlEUL BE NS
o] 2R ZalAY 25% oWl A AHA A5} 45
o4 A&KH ALE, AP WAL £ 715
o] 25% old ARAL MEE HHo] A A
S Z st ARSI FENEES kAol vk
o] Ao g AFHHch A A7) Ftime to
progression)-= ¥AL7E o of| B @t A7 RE o
o} Z13Pe] &l wi7hA 2 sl o, w573t
(response duration}& A £ 2EWLE Hel
2ol A yhg-o] B A|H S Wwle] FN¥Pol
#elgl g7tA = st

Gemcitabine F2fell W& ¥.zh-2-8 47144
H =AL olHFH AL WAHA, £AHAA, Y
A 9 898 AFE S vl vid
WHO £#5ol ®E S4& B335

(5) BAHEH WH: Pearson x’ W& S
FAAA @Ae] Wl vl ubgsl xe]7) gl
£AE Ao QYT wE XNZF7|F
9 &3S el AR FUeg Aol
independent sample t-testS o]-83led HA s}
Av A7) 2 YE7)17HL Kaplan-Meier§ ] o
B F4Ee Figden, d#Hd wWE vawE
log-rank testE o] -3}t

- I
) CHAIEXIS| By

A 408 #AF 3579A 2NEF WS
B7HE ¢ ek dAe] 329, of4e] 8ol
on, ABEXE 37~TIHE Fakd 6343
el gk dl4dge] 19%847.5%), 4HAX
el 175@42.5%), HAEH L] 1H(25%), £
=gl 192.5%), vIEF7F 2% (G.0%)0 %2
v B7)e 3@y 158 (37.5%), 471aV)7} 25
He2.5%)0luek A" FHEYH  TX](Kar-
nofsky scale)t= 7070} 119J(27.5%), 807 o) 89

(20%), 903 214(2.%)010 2, AGH FHo
B2 g NS 390 19, A5 Exezw 5
e 2 A9l 3goldlen, NaEHoz ¢

Table 3. Patient characteristics

Patients
Characteristics
No. %

Patients entered 40

Assessable for response 35

Assessable for toxicity 40
Sex

Male 32 80
Female- 8 20
Age (years)

Median 63

Range 37~73
Karmnofsky Performance
Scale

70 11 27.5

80 8 20

90 21 525
Histology

Squamous 17 42.5

Adenocarcinoma 19 47.5

Mixed 1 25

Large cell 1 2.5

Undifferentiated 2 50
Tumor differentiation

Undifferentiated 1 25

Poorly differenciated 12 30

Moderately differenciated 14 35

Well-differentiated 1 2.5

Unknown 12 30
Disease stage at entry

IITb 15 375

v 25 62.5
Previous therapy

Surgery 4 10

Radiotherapy 2 5
No. of course

Median 2

Range 1~-12
Relative dose intensity

Mean 0.99

Range 0.80~1.20
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=% 294 FEF A XNEE A
A8F719] FREL 2370~ 2F7hFge 4
Az gl Foigd GFY Auis-gEudAdE
2} B FZEE 0.99(range 0.80~1.20)%cH(Table 3).
HheE 7T e s #3444
odlA FAte R AYEUTD 2} 19, 15779
ANEE viXA X3 el Huwie] Fsge) B
ZHo] Foks S BAV) 27, ¥4 = B
IR 2 AAA N A3 FobE Fod gl 2
Halgich

D&
B7F 7bed 359 9] fAF AEF 4
e SRS 7H20%), HHA ¥

B125%), A4 P BYETHIA ek
2% Arkolt LIE, Y4AY Ao

2
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Table 4. Response by pretreatment variables (35 assess-
able patients)

Total No.
Variable of No. % P*
patients
Histology 0.220
Squamons 15 1 67
Adenocarcinoma 16 6 375
Mixed 1 0 o
Large cell 1 o 0
Undifferentiated 2 0 0
Tumor differentiation 0.072
Undifferentiated 1 0 0
Poorly differentiated 10 1 10
Moderately differentiated 13 1 77
Well differentiated 1 1 100
Unknown 10 4 40
Disease stage at entry 0.722
I 12 2 167
v 23 5 217
Kamofsky Performance Scale 0.574
70 9 1 111
80 6 2 333
S0 20 4 20

*Pearson Chi-Square

7], $E 50| w2 HhE-9] Ao]= giglcHTable 5).

654 w3t 654] o] FoE FESAE of ub
FEL 47 238%% 143%E Aol gigloed
(p=0.49), FF7toll X BE7ISE 0.529) 0.6437]
{(p=0.78), &% ATt A F7)5E 310
F 343F7)(p=0.60), +ES] AiTEEAAET
0.987} 1.01(p=0.07)& z}e)= giglch A7)
ZHtime to progression)2] o}zh-2 83U (range 50~
116)0) G ch(Fig. 1). 654] m]uts} 654 o] 4o g £
ot AN Fokzke ZH7 834
T 599 = 2o)= 819l vHp=0.66).
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Fig. 1. Kaplan-Meier plot of time o progression

Table 5. Hematologic and biochemical toxicities (119
assessable cycles)

WHO grade
(%)

1 2 3 4
Hemoglobin 395 17.6 0.8 0
Leukocytes 21.8 10.9 0 0
Granulocytes 11.8 10.9 11.8 0
Platelets 9.2 0 0.8 0
Bilirubin 1.7 0 0 ¢
ASTALT' 50 0.8 0 0
AlkP’ 5.0 1.7 0 0

*aspartate transaminase, 'alanine transaminase, 'alkaline

phosphatase
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109 319 9 947 AL SAY) FoE
22 bR &7k Fopgh-E 153+ Y(range 7
9~ 184+)o| KA eh(Fig. 2). 409 ] AEF 169 o] A
sl o MEZ|7re] Folzghe 286YU(range 22
4~347)0| ] cHFig. 3).

3) RAR

F 1195719 3¢t B4 35 0|49
&L AYT FLFo| 11.8%, Hl¥e] 0.8%,
Yy F4Fe] 08%KoH, ey 37 g
£Z032 SRE gy oA AYPF YA AF
/UZHG-CSF) §4& 299 o glzich wg=
o +EE e 97 ¢l7} 2ol A glgle
o FF 25592 HYF 5HE fuesd.
1, 252 YT FAEF, T AALTAST) 45,

Table 6. Non-hematologic toxicities (119 assessable cycles)

WHO grade
(%)

1 2 3 4
Stomatitis 0 0.8 0 V]
Nausea/vomiting 277 9.2 0 0
Diarthea 0.3 0 0 0
Fever with drug 1.7 0.8 0 0
Cutaneous 50 1.7 0 0
Hair 1.7 0 0 0
Infection 4.2 0 0 0
Constipation 59 0 0 0

w4y Wlg)Hu) A<= alkaline phosphatase 4F<:, &
e, 24, T8, A4 w9, 83, 41, 2y, W
HlFe 23go] e 944 =AY + I
ow, 22| A4k, =, AA, AZAH F)5atel, o
Fapigkaat 2 AL #EEA gsid A
29 d@=e] Aukdt ol gleick(Table 5, 6).

il &

1980t FHAR = kA EH el gt g
FeFEayE A3t 2ol e &7 o
7] BwslR| ghot TXH Fgo] Bl 7
§ YA g3 BT aAHe BEXFE A9
st A5/t Wkl "4 platinum 3HH-E-8 27
L Z vinca alkaloids ¥+ podophyllotoxin 2l A €]
Hitade] Fedy vlLAEHYA FEFHQ)
ARE Wolg AR Jou, Ay BHEHAYR
ot AR dAH e Awe HatE gkl
Z1edl B3 PHelm Loz ) Al
Hte] whpg X3l 654 ol mF ot
BFE Ak At A 2] A4L Ao %
th20). ¥ ALsls AAECG wSge] F3
AEE YR A4S TAAFEAE 3o
HL kAL AEE A A HlA gemcita-
bine, itinotecan, topotecan, vinorelbine, paclitaxel,
docetaxel, fotemustine o] FA X|Fwt=] ¢geted
PAE L2 BYAAZ 15-25%9) W3 E
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o] Husle] 2 XNBAZA b4 BF
3 2.

Gemcitabine2 deoxycytidine®] deoxyribose sugar
ringoll4] 2 $1xj9] 2702] hydrogeno} fluoride
atom2 & X35 N2Z¢ ¥4 pyrimidine nucleo-
side analogue®, Ara-Ce} whXr}lz| 2 Al XA
deoxycytidine kinaseo]]l 23] 5~ $]2])] vl ¢l
47171 A FHrtEol S =Aldd. o] FA
¥ A%l gemcitabine diphosphatet ribonucleotide
reductase s HiH o2 o Aale] DNAZA ]
8% deoxynucleotided 1 7HA]7F|w], gemcitabine
triphosphate”} DNA polymerases)] 2}#l] DNAAME
Well ot 2 AHE F712 o) 4he] o
717} A7}% ¥ DNA polymerase ¢ & R om
A Aste] DNAGAHE F<EAIUch(masked chain
termination}. ©|#%t 7]A-& Ara-C triphosphate7}
DNAALgol] 4715 #]HellA DNAYAl o] Fghs]
o] exonucleaseol] 2]#] 47| AAH ks A4 v
2ol EEH oo, L8t Ara-Coll ulal] A ujjell
A FHIIL A5 wEEe] AER 7t
EA A =ek12).

Gemcitabineel] t%t A -4d7+= F(murine) L
A Xl WY HL Potmal o ARte] F
o] 413 (The National Cancer Institute panel of LX-1
lung carcinoma, CX-1 colon carcinoma, and MX-1
mammary carcinoma; and the HC-1, GC-3, and
VCR-5 colon carcinoma models)ol] a4 £ Ara-C
o e JFEIAE JEIIE Baslgiod, A4
£33 dhzk7] 59 ofEdE A XY Huleg 4
(maximal tolerable dose: MTD), 542 5%
Ao} ubz}l xo)E H el(schedule-dependent)3 X
Tabel eh22 ~25).

7] JGAEL oA 43 E MAE
T2 vaAXHY 9 At #A4E dAdeR
# 5=8-2-5F 800 mg/m’fwk (2400 mg/m’/cycle) T,
&2kl 4= A (dose-limiting toxicity). o & gt 7
4%, S48 FEF, U4, $3E Radgey
(23), olF o] FolF JAAIRA o]Hed #<t
GFEXNEFT W Ho| gl HAE Yoz o

AFQ ke FTFHE A=ty 25%9] ulS-g3
YA HoNFEEF 2200 mgm/wkel HEA 9
FAT FLEFE FFAY 4oz Hadgd
(16).

AP vl E£ANEAY FA4E ez §7, v
T3 dolZel7tEellAl o] Fol7] gemcitabine2] 2
4 Y4AIYelA, Andersond-2(14) 827H& w4
2% gemcitabine 800~ 1,000 mg/miwkS oo
20% 8] Y& 7YY FHAEVNE B
3L, Abratt3-2(13) 845 W4 & 1,000~1,250
mg/m’week & Fojete] 27 9] AAAMNE Ehs}
o] 20% 2] Bb-EET 92/¥ 2] FAYEILS B
318} 2, Gatzemeiers-2(15) 16182 oz
1,250 mg/m’jweckE Foisto] 3o fABAE
Egtslol 21.8%2] dF-3-F3t 92704 FYAE
71-& Basigie}, £l Foll4] 1,000 mg/mywkg:
FoFsted 20%2] WHE-EF AWAYr)2Htime to
progression)?] Fotgh-d 834, WkEA &Y F
S 153+49% Eylew, AENTY FA
£ 2869 (range 224~347yo ). Ll o] MY o
Toll Mgt vpAIt A2 2% Zgto)] W]«
& HFEY Xole TEY F gt B AF
oAl JEAH AlFale] d44E Tl T2
(Karnofsky scale)7} 7021 ¥2F 1195 2204
4% FHEHe] 247 g0t 9022 FAsge
v, o]+ Gatzemeier5(15)0] gemcitabine oA
AFA AL T4 9 559 347 84 855
g 345 Ry A {437 g Hd

o|A 2 AN FF HAE LHAGE
Aeog Haxglor), BEdfoA 3x o4 F
Z YT FLESF L 11.8%00 Ehziglen, 2o
4 BET FaFeor YU 39" A
HAYF B4 AFUZHG-CSH FF 2389 o
< 8 3% ol4de] WNHA Haw FiFol
Zk2b 0.8% A BEF o) J4HU 4 Y
oA gen, NgE 9 T8 sy
e 2odlolA .o, TEFL FHF 2543
EFsigict. 2] w8 F4F, ALT/AST 4,
W dlg]FEd] 44, alkaline phosphatasedts:, 2



B8 o AP wlAMERY Balell 4 Gemeitabined o] &4 A2y Y4AE 531

ATE, AA, g, 1A, g5, 24, HulEe
Balge] HaEglol 1E1} 256 Eisigle
o 47 23% 5 Uit oled EAEEL o
A Aol A Badt Aol KA an J)E
Bl H Edgte] x5l A-EE e Fddrta A
Aol wind o) Hujt AL EHACKI3~
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