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Abstract : Recently, the biological response modifier activity of macrolides has
attracted much attention. In the present study, I tried the long-term clarithromycin (CAM)
treatment for inoperable non-small cell lung cancer. The study included 75 patients who
received chemotherapy and/or radiotherapy. After discharge they were allocated randomly
into the CAM group and the non-CAM group on the first visit to the outpatient clinic. The
CAM group consisted of 42 cases (34 males and 8 females), with an age distribution of 41
-81 years (65.9 £8.3) and the non-CAM group included 33 cases (29 males and 4 females),
with an age distribution of 49-84 years (63.4+10.5). The survival curves of inoperable non
-small cell lung cancer patients were 535 days in the CAM group and 277 days in the non
-CAM group, indicating significant prolongation of survival in the CAM group. In the CAM
group, serum albumin, cholinesterase and hemoglobin had elevated significantly, body
weight had not decreased, QOL score had not gotten worse, and induction of serum TNF
-aand IL-6 had decreased significantly after CAM treatment. These results indicate that
CAM treatment prolongs survival times of inoperable primary non-small cell lung cancer
patients because the mechanism of BRM activity of CAM has been shown to enhance the
improvement of serum albumin, cholinesterase, hemoglobin, body weight and QOL, and the
inhibition of serum TNF-a& and IL-6 in inoperable non-small cell lung cancer patients.

Index Terms

non-small cell lung cancer, clarithromycin, biological response modifier, survival, quality of
life
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1. AFHE OB

HRITEPHCABE, FMAEE L 2H L fEEEO K
SRR EE TR RSO BRI E b hie
80 HITHB.

F7E: XA ¥R $R T cisplatin(CDDP) % H.ih & 3 5 % K
B VRS & BURIREL & OB B bhv—T % 1
17, H5VIEBECRE, 2 BRomENRZ2H
CEHEL, HEETEFAT CAM #55, EREH
£l fHiFic. CAM##512200mgX 2/H X HIRTTEE 7o
RygEnERET L, PIRRIERMZ oHER L Fig.
D.

MBEEIEANE L% RERXMVPEE
(CDDP 100 mg/m?day 1, vindesine 3 mg/m? day 2.8,
mitomycin C 8 mg/m? day 1) & PE ###: (CDDP 100 mg
/m?day 1, etoposide 100 mg/m?day 1.3.5) & # 1T,
BOHRERE Y =7 » 7 1[E 2 Gy, 5 [E/38, BiRE 40~
60 Gy ®IfT3 5. 7ok, (LFHIE & BB & 20t
TH2HEERARCTS. BREPETFR4ETA L B2
LFR T8 AL AHTHS.

Pl Eoswg 80 BICobkitEFh, FMET 26, o
BRM ZMRH 3 #l%E < 75 BI(CAM #:5-%F 42 41, CAM

E #®

e 58 33 B1) OFFNTR SHE R CEF LM OB 21T -
fo. ReBEITRSEAOETRAT CIkkkE, 48, A%
#, performance status(P. S)ICAEEZEIIZZD I\ 23,
BERFREE CAM & 53 CIVIIEMN R B BT b » 7o
(p<0.05)(Table 1. %7, BIAEANE, TR
BTEE, FHRERE, BEIR FPECEEER
A inh-7z(Table 2).

7ok, KW, EBEHRHE X EARMEYSOME
B BABFIE X 5 el

2. BRIREEOBR

xtg i ba o 75 BI(CAM #5- 42 #I, CAM JE#5- 33
BT, BERE»D 6 2 BEOBRKEBEZHEE L.

Admission Discharge First visit to out-patient clinic
! i i
chemotherapy
-  and/or - |—CAM (+) 200mgX 2/day —~
radiation or

(or non therapy) CAM (—)
CAM : clearithromycin

Fig. 1. Schedule of treatment

Table 1. Characteristics of inoperable non-small cell
lung cancer (n=75)

CAM  non-CAM
group group
No. of cases studied 42 33

Sex male 34 29

female 8 4 N.S.
Age ~49 2 2

~59 4 15

~69 19 6

~79 16 7

80~ 1 3 N.S.
Histology Sq 24 16

Adeno 17 14

Large 1 3 N.S.
Stage I 1 0

A 6 2

B 15 23

v 20 8 p<0.05
PS. 0 6 6

1 29 19

2 6 8

3 1 0

4 0 0 N.S.

Sp : squamouse cell carcinoma
Adeno : adenocarcinoma
Large : large cell carcinoma
P.S. ! perfomance status
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3. BEEN, QOL ot

BHEXRSBEEERIT BB 75 fiFEREES L <
6 » ARs-kAEBE L e 40 #I(CAM #5- 27 41, 35 13
B, #E L QOL &% 40 #IHFRL 6 425 A 25 H LI
BELICIIFICAM #5 12 61, EHRS 7THD R H &
Lz, ERRTFCaiE, 5, S5, BB, P.S.
CHEBZIRD T (Table 3), MEEANR, oL
BTEE, FAHREEE BEOR EPECLERE
XER®D Tehs o 7o (Table 4).

FEEEER, 3 AR, 65 HKFIC total Protein
(TP), albumin(Alb), cholinesterase(ChE), hemoglo-
bin(Hb) ¥ X MEEZHIE L, QOL X European Orga-
nization for Research and Treatment of Cancer
(EORTOC) 7' v — 7 AMERL L 1 il A st 3~ % B R
FWO BARFER—PHE LICBRMELIER, HOEA
BEREL, WEHE BHE 450 BEEoSEEY
K 0 5, & 100 S & UCRRE b L 7.

TP, Alb, ChE, Hb 328K, 37 Ak, 6 7 ARED
WEBEOFHELEERELRL, FEIX3 7 AR, 6
AR BRI L L L 7R BB OB, QOL 123 » A
K, 6 7 RRIC B 4Ris & S L 7c QOL LR BlhoFES
CAM #5, CAM e 5641 C Bkt L 7.

4. IM¥ interleukin(IL)-6, Tumor necrosis factor
(TNF)-a Ot

Table 2. Cancer therapy and response of 75 cases

Table 3. Characteristics of patients attending to
outpatients clinic for 6months (n=40)

CAM non-CAM

group group
No. of cases studied 27 13
Sex male 24 10
female 3 3 N.S.
Age ~49 2 0
~59 1 6
~69 13 3
~79 11 3
80~ 0 1 N.S.
Histology Sq 17 8
Adeno 9 5
Large 1 0 N.S.
Stage II 1 0
mA 5 2
B 10 6
v 11 5 N.S.
P.S. 0 5 6
1 16 7
2 5 0
3 1 0
1 0 0 N.S.

Sp : squamouse cell carcinoma
Adeno : adenocarcinoma
Large : large cell carcinoma
P.S. . perfomance status

Table 4. Cancer therapy and response of 40 cases

CAM non-CAM CAM non-CAM
Treatment and Response group group Treatment and Response group group
(42 Cases) (33 Cases) (27 Cases) (13 Cases)
Cancer therapy Cancer therapy
MVP 8 5 MVP 7 4
RT 7 9 RT 4 3
PE+RT 1 1 PE+RT 1 0
MVP+RT 17 15 MVP+RT 13 5
Non Therapy 9 N.S. 3 Non Therapy 2 N.S. 1
Mean of chemotherapy course 1.7 course 1.7 course Mean of chemotherapy course 1.3 course 1.4 course
Mean of radiation dosages 55.6 Gy N.S. 52.2 Gy Mean of radiation dosages 37 Gy N.S. 40 Gy
Response Response
CR 2 0 CR 1 0
PR 9 10 PR 8 3
NC 21 19 NC 15 9
PD 1 N.S. 1 PD 1 N.S. 0
Response 33.3% 33.3% Response 36.0% 25.0%
(CR+PR) an aon (CR+PR) (€©)) ®
MVP : CDDP+VDS+MMC PR : partial response MVP : CDDP+VDS+MMC PR : partial response
PE : CDDP+Etoposide NC : no change PE : CDDP+Etoposide NC : no change
RT ! radiation therapy PD ! progressive disease RT ! radiation therapy PD ! progressive disease

CR : complete respone

CR : complete respone
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HNRIFRTELIADPS 12 AZ TSP ARE LA
TR I R AL 27 I CHEM 18 41, &«
M BIT, FHER66.9ET 4R TH 7. FEX i
LR U < #i¥a#E I CDDP &y &3 % S HIDF R L2
LR L OB E b bh—H 2T, BES
% 2 B OFENFZZE I CAM #5200 mg X 2 /H
BERERK L. CAM #5580, £#5 3 » A% cmiE IL
-6, TNF-a 2HIEL, TREAF2—FH I 27 CAM FE#&
514 GI(BH 10 B, Lotk 461, FHEE 62.029.9 5%
ERHBRE L. SHIBEERA 10 FI(EEIf, i«
16, FHER 39.2+12.3 5%) b ILBHRE L (Table
5).

IfiiE IL-6, TNF-a OHI%E X Sandwitch enzyme lin-
ked immunosorbent assay # (Quantikine HS ® , #IzE
FRFE 0.1 pg/ml, R&D #) &V, Bk, 32 A0
BIEED S E + ERFE TR L.

5. RetEoBE

bk 75 Bids CAM #2538 42 i CAM #5112 X 58l
TER OBV TR BT - 7.

6. BEFRBIT AL

SRR, 50 %A EEIR PR 8 4E 2 A 1z Kaplan-
Mayer 3s CHHE U, AFIHERO @AM L 2 —&1
Willcox ¥, Logrank ¥:C, # 7-WEKRTF o WL ik
w xBE, TEEBER O FE—FEE % Wilcoxon DS
B #E, FIRER % Manwhitney © U 85, IifE
TNF-a, IL-6 OfEDF—RFEIE:, R HEIT Stu-
dent D t EZ A, Wb EREFM 5 BRiEvHE
Bl

Survival days after the initiation of
CAM treatment

0.5

Survival rates

0

T T T T
0 200 400 600 800 1000 1200 1400

Days
Test
Wilcoxon p=0.0018
Log-Rank p =0.0028
MST
CAM group 374 days (53 W)

non-CAM group 198 days (28 W)

F KX E ¥

Table 5. Characteristics of patients

CAM non-CAM
group group
No. of cases studied 27 14
Sex male 18 10
female 9 4 N.S.
Mean age+SD 66.9+7.4 62.0+9.9 N.S.
Histology Sq 16 8
Adeno 10 6
Large 1 0 N.S.
Stage mA 3 3
B 11 7
v 13 4 N.S.
P.S. 0 5 6
1 16 8
2 5 0
3 1 0 N.S.
Basic therapy MVP 5 3
MVP+R 17 10
CE+R 1 0
R 4 1 N.S.
Response PR 8 5
NC 16 8
PD 3 1 N.S.

Survival rates

Sp : squamouse cell carcinoma
Adeno : adenocarcinoma
Large : large cell carcinoma
P.S. ! perfomance status

MVP : CDDP+VDS+MMC
CE : CDBCA+VP-16

R ! radiation therapy

PR ! parcial response

NC : no change

PD ! progresive disease

— CAM group

------- non-CAM group
Survival days after the initiation of
basic therapy

0.5

0

M T T T v T T T T 1 LI
0 200 400 600 800 1000 1200 1400

Days
Test
Wilcoxon p=0.0016
Log-Rank p=0.0012
MST
CAM group 535 days (76 W)

non-CAM group 277 days (40 W)

Fig. 2. Survival curve
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1. &R o

EFHBTARD E50%BAEFHHMITEERE» B IX
CAM # 58374 B, FH 55 198 H(=0.0018, p=
0.0028), BI¥aHEBEIA H 2:5 1% CAM # 5.8 535 H, e
L3277 H(p=0.0016, p=0.0012) &\ ~Fh 3 CAM #
LEPAERCERE L T\ (Fig. 2).

2. BRERORE

TENTRSRER 75 BIOBEFRF0H 6 » A RO g KA
DOREHE, CAM #-55 42 Bidh, A5 30 #1(71.4 %)
GRBEERES 27 B, TABLEES 3 41 : IBEA%E 1 61, M
BEMZE 2 B, FETEEGI 12 61(28.6 %), CAM 5
33 Bk, AEFERESI 17 BI(51.5 %) GtSemBiEsl 13 4,
BABIES 4 61 : MEMRX 1 6], BBEMEE 2 4,
Wi 140, FETHESI 16 B1(48.5 %) T, 6 » A BRIk
CAM B 5B CAFREN, eEBE1 %<, CAM LS

Table 6. Outcome of patients studied at 6months

CAM non-CAM
group group
. .. 30 17
Patients surviving for 6months (11.4%) (51.5%)
patients attending to outpatients
. 27 13
clinic
admission 3 4

Patients expiring within 6months

12 16
(28.6%) (48.5%)

Total cases 42 33

(387)

BECIETEERID S o 72 (Table 6). 7, FETHEAIH
CAM #55¢, JEH5R CRYEILC BB in EFERIC
BEX It

3. TEXER, QOL ofst

B4R TP, Alb, ChE, Hb 13 CAM #5441, CAM
FR S OHHER A EZ IR DIV CAM #541C
Alb 13B:6385 4.00. 4g/d1 3HAK4.240.4g/dl &
HEHEM(P<0.05), ChE 13E&4&H 434+163.71U0/d,
3 7 ARE495.6+146.71U/dl, 6 A 488.2+157.51U
/dl B BN (P<0.01, p<0.05), Hb  Z4H 11.6
+1.1g/dl,3 » BB 12.74+1.4g/dl, 6 » BKE12.8+1.4
g/dl L EE ML 72 (p<0.01). CAM FEBE411T Hb
HEFRF11.2+41.8¢g/dl, 3 » AR 11.6+1.5g/dl & F
BEHEM L7223 (p<0.05), ZToOMOEE CRAERLE
B33 e h - = (Table 7).

BEIEGRE L EXCAMES 124613 » A KS
BIDMEERAD XRD T, 6 » AR D 3HINEERD %
B BDLRT, L 713 » AR, 6 » A RcLpIn
HERD ZFTHT-(Table 8).

QOL F¥ A o PRTEN I B R & 13 » ARic CAM
B5 12 Gl 1 GIASEEELA D DK L, k5 7
Bk 3 GINFEEBALE DI, 6 4 Btz CAM #5
12 Bk 2 B, e85 7 Bk 5 BIASSEEE LR RS,
FEE 3 » ARRic CAM #5124l 3 G A Bl %
BDIDIH L, FEHRE T FIF 5 CIBFEEERD .
6 7 ARsIc CAM #:5- 12 Bk 4 B, e85 7 Gl 5 Blat
FEAEAERD . HAEIX 3 » ARic CAM #4512 4
FF' 4 BINFRE B RS oDkt L, JERE 7 H1F 6 4l

FEBLERD. 6 7 AR CAMB L 1241+ 5
B, éF&“—? 7 B 6 BIHFEAE LR b T, BEEETIL 3 &

Table 7. Changes in clinical parameters in non-smal cell lung cancer patients

CAM group non-CAM group
(27 Cases) (17 Cases)
before after after before after after
treatment 3 months 6 months treatment 3 months 6 months
Tortal Protein 7.340.6 7.240.6 7.240.6 7.140.7 7.3£0.5 7.140.8
(g/dD)
Albumin
4.040.4 4.240.4* 4.140.5 3.840.6 4.040.5 3.840.6
(g/dD
Ch"h“e(sltgr/zsl‘; 434.4+163.7 495.6+146.7** 488.2+157.5%  451.94242.6  462.5+239.0  420+212.7
Hemogk’(:;ldl) 11.6+1.1 12.741.4%  12.841.4%* 11.2+1.8 11.6+1.5*  11.6+1.6

Results are expressed as the mean+SE.
*p<0.05 compared with before CAM treatment
**p<0.01 compared with before CAM treatment
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B CAM #5 12 gl 2 BT S EAL 2 R oD
L, L 76k 2 GI R B LA RS . 6 7 AR
13 CAM #5- 12 4+ 5 B, FE# 5 7 Bl 4 Gl Bk
wiawic. CAMEE6I%6 7 AR By
DL TOEETHFHUTTH - 7cd’, CAM FEEEFI
136 7 AR S COHEE CHHE L EAFE B ERD
(Fig. 3.

4. M IL-6, TNF-a Os

(1) CAM #EfiomiE IL-6 EFig. 4

Table 8. Changes in the body weight of patients
during CAM treatment

No. of patients

CAM group non-CAM group
(12 Cases) (7 Cases)
Body Weight 3 months 6 months 3 months 6 months
Increased 12 9 0 0
(not changed) (1) ()
Decreased 0 3 7 7

( )=no. of patients whose body weight did not change.

CAM group
(12 Cases)

n0n CAM group
(7 Cases)

(case) (case)
15 Physical

Psycolosical

114
104

Not getting
worse cases
Not getting

worse cases

-
T R R R

w e o
I

P

Getting worse

cases
Getting worse

cases

o
Al

after after 7 after after
3months 6months 3months. 6months.

L

{case) (case)
12 Social 19—

Functional

Not getting
worse cases
Not getting

Getting worse
T

Getting worse
cases

cases

o w

T

afier after after after
3months. 6months. 3months 6months.

Fig. 3. Changes in QOL score in non-smal cell lung
cancer patients.
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Fig. 4. Serum IL-6 levels before CAM treatment.
Results are expressed as the mean+SE.
*p<0.05 compared with before CAM treatment.
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Fig. 5. Serum TNF-« levels before CAM treatment.
Results are expressed as the mean+SE.
*p<0.05 compared with before CAM treatment.
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CAM group
(27 Cases)

non-CAM group
(14 Cases)
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before
treatment

after

3 months

|

TNF- @ (pg/ml)

CAM group non-CAM group
(27 Cases) (14 Cases)

Fig. 6. Serum IL-6, TNF-« levels et 3months of CAM treatment.
Results are expressed as the mean=SE.
*p<0.05 compared with before CAM treatment.

I3E IL-6 I REFEF VL FETEE T, CAM #5451
7.99+0.98 pg/ml, FEHEHI7.81+1.56 pg/ml & MEE
M ABZTRED WA, BFRA1.4410.17 pg/ml
LHEREBCEETH -7 (p<0.05).

(2) CAM #5301 TNF-« fE(Fig. 5)

m#E TNF-a 4 REEFANBIETEET, CAM 5
#13.93+0.44 pg/ml, FEEEBI4.08+0.64 pg/ml &
BRI AEZIRD IRV, BHERA 1.16+0.16 pg/ml
LHENBERBICEMETDH - 72(p<0.05).

(3) CAM #¥51c X 5 1% IL-6, TNF-a 0% # (Fig
6)

IM{EIL-6 X CAM #5635 B KRic5.49+1.00
pg/ml & HERET (p<0.05), FEHEHFITI1X10.8+3.5
pg/ml & FRMEM RS, MiE TNF-a & CAM #5
BIT3 A AKFIC2.8820.44 pg/ml L BB RETE2RD
7e23(p<0.05), FEHEGHNIZEMITRD s -7

5. RatEoEt

CAMBEH 2T 1IGIHEE3IBBEBXAELR
B, BEBIETTaencHE L. BHRS X 5E]
TERR L, BMRBREEORELHIRD b - .

% £

SEAERTRE I B DB T O—M % 5D BIEE - T 5.

NERERE TSR DL RRIE O R & AR &
»LBEEOHBEN L LR, EFHIRIOERNTIEL /8-
TEH, FREDHK 80 % % 5 % I/ A, Hict)
BB DHEITIIFE MR fTRE © QOL [ L2 EE L7k

FHMOREEV R TE BB EEREED LA
FFEL 10t GIETRAE o R/ NI R R A A
P.S. is K hiow TILHREE, BUHRIREES, H5\»
T O R TR T hh T & e, BEEOH
JERECREFRIIR, EPEEL, AFHMOE
RbHbhwoT, QOL A EL TAEFHMEER X
¥ HIBFEE O T\ 5.

CAMR®EM 314 BBEDO~7 v 74 FRAEE O
¥ ABTMSKELZ R 2L C DB TRERGEC T 5
B DFED B R T B L2462 E 3 D R
Bzt 2, CAM ®° EM 23t b NK #i Byt Baa /e 2,
b b IL-2+-4 BEARRTTEERY, ~VAF A b2 A VE
ERERASIEACERT Z & S5EEIXZCAM R EM 23
BRMER%ZETHZ LR HE L. —F, Thby A+
B4 v NK i EEaEoF CEERRE XHE
TWBZ EBRALRT W59, YUHROBEMIT< 7 R
¢ Ehrlich Mk, P388 B IEME 3% EM ©
MEEEE KR L, EM 5mg/kg 055 CEEEE
HHl L EFREREWCOPIEBESEEIEHL, CoffH
BFO—oRIL4 %N T5<27 077y —2DfEMEAK
FrXBz ERHLMCLTWEY. b, HKM
CAM 0B FwREBREIERAAA bW & b
B b ThH 51720,

ZZTEER, LROEAEF»OHREHEL, T
B RE o R/ MRaTRE B BRM & LT CAM o# s
FRA, BxORHER It T,

SEOEZOHRABR TR LIMII IS & L 1X CAM
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B CHEBEREFPBOERZB b2 L THB. 50
oA AR AS CAM FER 53¢ 0 277 H(9 7 ADIEXf L,
CAM #58£13.535 H(17 » B) L ABE EFHMOER
BHbh b, B E o CDDP %& 1 EXEK 4716t F4L.
SRR D 50 %EFHAA 7~8.2 » A, WH R IR
E LTI lebh I SO AL RE O RE T 11.0
~13.8 7 A :BE IR T\ 5B, EE ok RIVED
GRS Eh, FBEEFCHTAE S (LEREEM,
SRR EIERAN S TR TR Y, {EROFUEREEL
HELC, CAM ZEIEET5 &\ 5 EZDKREED
BAKIGEATE 5. X5 CAM XARRET, {b3E
BRI L B ie ) AlRDOMNED 7, EfifEr
X 2 EEEIFA GBS T RERYE DB T o#H
HF3iel, SEOFEZEORATIRD T e, o,
RIEE T BB RS BRI % 5 BEHA 72 { QOL
R EI®5.

% TR, CAM B 5 OEKRES, BFXERS X
O'QOL it 2 5 &R R L. FiEBaENEIER,
QOL v b 2 »EBIEE T, £FHBER D E B 5T
BEFE LI BHEOBRND 6 7 AR, CAM FER 58
X b CAM B EFFEEREA»L L, Thik CAM &
BEHRQOL ¥R ET5Z E%REL, EORTC 7 v —
7 OPER L el B e nh3 5 BMIRIC X 5 QOL o
Habdh, WK, R AT, s R
Hdbh, TOFRENBEMTLATWS. ZhiZZZhb
fEGID Alb, ChE, Hb 2VERICHM L, FEEMIZED
bhicZ LI RESHELTWBEHE LS.

Ric, CAM RIS D EEERNEE, AEHINOBKRF
HREME YA+ 24 v EEEL CETORR 2T - 7.
HEBEIEEOMEREBC X 26ERLS &5 xR
REIRE, REER TN fIREEYEC TEERE
DMFFE L T2, TSR MR e R A R e L, F
BEEAIRBELNATRE IR, COBEREDRERE
& TNF-a, IL-6 %0y 24 vHBEET B EIRT
I ponzezean g3 I MfafEEE O MmiE TNF-a,
IL-6 #E L& 5, PBHEGBBER CmE
TNF-a, IL-6 MEREECREERE OETESL T
WBHZ EATRBEE R, Ll CAM#S 35 At
& TNF-a, IL-6 & $ BRI T Lics’, CAM 5
HTRUWTFRAIEERETERD T, CAM #5718
M1¥E TNF-a, IL-6 OELZIIH % 2 & 2380 bt is
b, ZOBEFIMEERENECEEL T 5 2 & AR
Ihi.

R HRIC X 9 B4 CRIVEA DA 7o\ BV A1
BEiRZh, zhiemz < QOL [ EAETcE 500D

E ¥

BRM ZA3Bi%E & hh 33k lfafiE B o QOL 23
L UAEFHIRERSTRIC D EELbh D, KGR
HERSE TORBRC b > e LWEREFE Y 1 B,
AR R D IR © & 5 7H A TelilifE O £3M B O —
DEieh S BFREMESD D, T, SEONEHREOKX
TS, WL D BHLVAIR LB L 5.

& B

YIRRRESR/ MRt B S CAM 2851, 4FH
M, BRE, BEER, QOL vh 2 %2, i TNF
~a, IL-6 fEO#B XI55 & BB L.

(1 CAM R 5 133k MEfaliE £ 0 A iM%
ERTHZEVRELNE R

(2) CAM R 5 ik MlifafiiE B DEEER &
QOL & % HET B Z LML E fo oo,

(3) CAM Eii# 5139/ MMERaltfE B3 o s TNF-
a LIL-6EEALEHHTHZ ENALME o T

Ll E o #E R 2 b YIBRAEIE il BB e T %
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