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Evaluation of immunological parameters during irradiation with
combined chemotherapy in primary lung cancer

Yasuhiro Ogawa and Shuji Kimura,
Department of Radiology, Kobe University School of Medicine
(Director: Prof. Shuji Kimura)

Research Code No.: 604
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Changes of several immunological parameters in 52 cases of primary lung cancer treated with
radiation combined chemotherapy were studied in the present paper. During the treatment, decreasing
of absolute lymphocyte counts, PHA skin test reactivity and lymphocyte blastoid transformation with
PHA were recognized. The decreasing of immunological capacities tested in the present investigation
did not depend on among clinical stages or histologic types. But irradiation to mediastinum affected to
immunological abilities.

The values in some immunological parameter tested al pre-treatment or at post-treatment suggested
the correlation with tumor regression, namely in the cases showed high values in absolute lymphocyte
counts and PPD skin test reactivity at the time of pre-treatment and in the cases showed high reactivity in
PHA skin test at post-treatrmaent, tumor regression was significantly demonstrated compared with the
other cases.

The patients showed high values in absolute lymphocyte counts and PHA skin test at pre-
treatment time or showed high values in lymphocyte blastoid transformation with PHA at post-
treatment demonstrated longer survival time,

As a result, the test of immunological abilities obtained at pre-treatment time was reliable to

forecast tumor regression and survival time,
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SlE, FAARE Y v BRiEEL, PHA(Phyto-
hemagglutinin) FZ 5, PPD G (¥ <

HAREZFHEHBFESNE 54058 #4145

EERIE LRI T 2 — 2 =L LTH, i
CEBThbDAT 2~ 5 — DU & sk
B, HERR PR O & BB O THEE L.
T, MEREETS L OWBRIER TR o Fhs
NORFRIEBT B hbD T 2 — & — DR L
TSR N R LT b e BBSEA A T H e
DT Lic.
L fgeREd)

WEHT I\ T ABEIIR 2 4T - Te T 52
Pltwge s L=, UICC, TNM 448 (1978)%1c
g, s2(dh33fiat Stage I, 19A% Stage IV
TH-te. FIHERIT62. 18 4UH~T95) T,
FEA36, Lotk 9B TH - T, FAMEF TR
LpefE28t), W14, MRRRE 6 B, KRnRaE
14, MBI 34 CThote (Table 1), ¢
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Table 2 12 2o fe HURBRIE2EERERFIDER A
Y = VIRIESWTHBEEIT, 250 FE0IC X
ARSI X ORI ST % i B4 R 2000 ad,
4000rad [E&HH: A (6000rad FRETRE ~C 13.6000rad
JBEIRF S &Ts) 1S W15 RIEY v BRERIE
PHA B§EUG, PPD BRERIGSs X O PHA @ X
LRIV v A BRGFMLFITIC 2O L, 7x
T, HeHHRERES, (bcERRE, SEEEEEIRAIE L
CREBSGER L7c. F7o, BESRBEICH LT,
fifififl & R ic s X 5w, AR 1 HE,
(E15H H¥s LUEE29H Hic s\ T L Ot %)
Tl

7V VEIE) % X0 PHA & X BKR ) v -8Rk
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Table 1 Histologic type and stage

T~ HHlstol. Squamous Adenoca- Small Large ! ]
= cell ca i 11 1 Unknown Total
Stage = ca. rcinoma cell ca. cell ca.
i 21 9 3 0 0 33
v 7 5 3 1 3 19
Total 28 14 6 1 3 K gszes:
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Table 2 Method of treatment

1. Cobalt-60 irradiation
200 rad/day x 5/week, total 4000~6000 rad
2. Combined chemotherapy
Squamous cell ca. :
BM (BLM 5mgx3/week, MMC 4mgx
1/week, for 4 weeks)
Adenocarcinorna :
FMC (5-Fu 250mg, MMC 2mg, Cylocide
20mg X 2/week, for 3 weeks)
Small cell ca. :
MMCH-Urckinase (MMC 4mg, Urokina-
se 1200U x 2/week, for 4~6 weeks)
Large cell ca, : FMC or BM
BAI (MMC 10mg)
3. Immunotherapy
OK-432(2.0 KEx3/week)or PSK (3g/day)

PHA s, PPD EEEULEs X OF PHA i@
X BRI Y v EREEACSUE OBREF IR 2\ T
T LD, REREAT 2 — 2 —OYE
1T, BV v SERREEET132000/mm®, PHA Fr
¥ B CUri PRI BER:20mm, PPD KI5 Tl
Btt LBEDFEEI0mm), PHA i X 5K Y v
SEREFEACEUE Tk S.1. (Stimulation Index) 20
AL L, ThBk &h FKichidi. i
B, BEETRILY vABREEHCES L
D T1000/mom?® A FEHE L e,

3)  [EEHE NI OHE

BT 5 ah80E, REEH B MEHCHT - T
DY, TihbhbBHTIOXERE7 4 v & O
PR w100% L L, REZEOfO22RD, th
MBE0G L EFE L Tn o o b O IER), 25~50% D5
M BR, 0~26%DEH%ECLHL, TEDH%
IR SR A 4Iesh & HGE Ui, N, E&lfizfk -7
FERITIEF OHLE S » THE) L HE L.

Table 3 Correlation between stage and
swrvival time

= Survival

“lime | 3 Months | 6 Months

Stage ~
I 75.8% (—%m) 50.0% (%)
v 66.7% (%) 44.4% (-%)

343—C(C15)

Table 4 Correlation between histologic
type and survival time

~~__ Survival
~__time 3 Months 6 Months
Histol, B
juamous 22 17 y
po oy 78.6% ('E') 60.7% (_ﬂ)
Adenoca- 11 { 6
rcinoma 78.6% ('H') 42.9% (_1%1_;}
Small 5 ) 1
cell ca. 83.3% (-—g—-) 16.7% (_G_J
4) TR OFHM

W BHER D50 % LRI EIEEIE6 7 ATh
D (Table 3, 4), ¥tk 6 » ALLLATEREL 6 »
F SR 0 R o3 C BT L.

v, #% &8

D 1R X5 HIERE T 2 — 2 — OFE)

SRAH D v BRSO, FRERT 12 13.2000/mm®
Pl EDfEFIH48.8% (436FIFR2145), 1500/mm?® [,
LCi72.1% (430316)) Th o7, FEEEHK
TR 1500/mm® Ll |0 fEF 538.9% (4560F
447), 1000/mm?® ) |T1331.1% (456 1451)
Lith, FERLP EER L (Fig. 1), PHA
FEREEOGE,  (REEAT Wik PSR ER20mm. [ |
OIEGIL67.5% AOBIFR27THID T Hoted’, 1R
FHET I 11327.0% (371061 i@ > L
(Fig. 2), PPD Bt vl BBHELL E o fE6)
ik, TERERENCIRTI LS G/BIHRRTH), TAERRT
BRIZ1361.1% (36fh2261) &k & 1 Z5Bis A6
Hiehs otz (Fig. 3), PHA 2 X 23R Y 4Bk

Therapy
stotus|  Pre-treatment | During treatment | Post-treatment
Lymphucy{\%\ g g
zam [PEEEE) 0o
1500 ~1999 | v o oowl|oe 47 ""°
1000 -~ 1499 e o 0 0 0 }EEEEE :::::
500 ~ 999 | * SRR ET T
<s00 | * = s
e Stage I , o Stoge N

Fig. 1 Absolute lymphocyte counts
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Fig. 3 PPD skin test

SELF G B\ Tk, S.I. 2208k ofEAIE,
BRI 1265.0% (20609 1361) Th-ichs, B
AT R21320.0% (250 5 61) & s

Therapy Therapy ; _
e SIS | pre.treqiment | During treatment | Post-treatment S ]:.\;luuﬁ Pre-treatment | During treatment | Post-treatment
erythema (mm) * s s o o
= 40 o i .
g 3[' ® & 0 0 O - L
a8 & @ L] L L I 30“-39 tree
~29 | ss e85 | 283323 |coon
20 2 g g o o o o o 0o o o 20 . 2\; o o 0o " o . & o
0~19 | o0 EEERNEREER =g |+ " e " |55 52%
<o |° seee loies S I I I
S @, ° S W e Stage I , o Stage W
Fig.2 PHA skin test Fig. 4 Lymphocyte blastoid transformation
L7: (Fig. 4),
Therapy ! ) .
$I9US | Pre-treaiment | During treatment | Post-treatment 2) WM ERIERE T 2 — & D JF) (Table
Reaction L))
R H R RS Stage IV-CIE, AV v -<ERIE FamRTD:
B 50000 |20eea]locasce b, Stage DIEH~TAIVEAELRL, R
e & & @ @ e = & 8 9 * ® o 8 0 _rE\‘FI(C%lﬁﬁﬁrgﬁ‘ﬁil;%l‘bhitﬂ PHA Ezmrﬁ‘!’_ﬁ;
+ * e 0 0 o * e 0 0 o o o E‘i, fﬁﬁi;ﬁa)ﬁ)‘{ifii Eitage I\ a)jjﬁ; Stage M
e XD AR (p<0.01) KCfimotont, BEROES
- . &bl & bRk BT R2AR L. PPD B
) BV, BT, JaEA s LOHRIRR T R 03
e Stage I , o Stage

ARTEET Stage IVDFFHL Stage T & b &
BRI AR LS, BREGHMED-S 5 v $iideX <,
FEEIARLDIh T, PHA KX BHRMGY v
ABREDFEALEIG Tri 4R %8 U ORIty
Il DI at.

Table 5 Comparison between stage and immunological parameters

~~__ Stage
Parameter T~ i I\ Control group
Status
Nahetot pre. 2106.6+802.2 n=28 | 1738.8£686.4 n=17 | 2155.2:803.5 n=i4
lymphocytes | during 1050.31:385.9 n=30 | 1198.7+442.0 n=18§ | 2184.6::429.6 n=14
(fmm®) ™ post, 900.6411.8 n=29 | 744.4%+330.6 n=16 | 2370.4--366.9 n=14
B kbt ot pre. 21.4+5.8 n=26 28.6+8.6 n=13 26.04£7.7 n=14
(mm) |_during 19.247.3 n=25 19.0£7.6  n=12 24.0%7.8  n=14
post. 15.24+8.6 n=25 15.3+6.4 ns=12 26.546.1 n=14
T e 15.748.0 n=25 16.6£9.0 n=13 18.249.2 n=14
(mm) |_during 12.448.1 n= 17.5%£11.1 n=12 16.248.1 n=14
- post. 10.9+£7.6 n=24 14.5£6.5 n=12 19.147.6 n=14
ﬁ):;g‘?;cyte pre. 31.9+18.3 n=I3 29,1+13.3 n=7 43.81+8.8 n=14
transformation | 4Uring 13.4+11.2 n=13 13.0£7.5 n=5 41.348.2 n=14
(8.1.) | post. 13.3:£11.2 n=16 11.7£6.2  n=§ 42.5111.3 n=14
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Table 6 Comparison between histologic type and immunological parameters
Histol.
Parameter \ - Squamous cell ca. Adenocarcinoma
Status \
Number of pre. 1879.7+819.6 n=23 2411.3£708.0 n=12
lympoocytes . druing 1082.04+440.3 n=27 1189.6:£384.5 n=12
(fmm®) | post, §73.2:423.6_n=25 934.3%326.2 n=11
. _ pre. 22.5%6.2 n=19 23.0£6.3 n=12
PHA skin fes' | during 18.4£7.7 n=19 18.3+7.1 n=11
post. 15.1+6.7 n=19 15.0£8.8 n=11
: . pre. 17.0+£9.2 n=18 5.6(£7.2 n=12
FPD skin fest 5 | during 12.4£7.8 _ n=19 15.8£12.6 _n=11
post. 10.8%=7.1 n=]8 12.4+6.8 n=I11
Lymphocyte pre. 30.6x18.2 n=10 41.0x7.7 n=5
blastoid duri e — 7 O =
anafaemation uring 12.3£4.6 n=10 17.0£16.1 n=5
I. post. 13.74+12.3 n=11 13.1+7.1 n= 8

PLEo, hbbd-s 2 —x—OWENT,
Stage I & VORI TR Lhinig 2R Do &
Wi RERER .

3) M LR T 2 — & — DEEF)

HEHER © 5 b/ & KMiaE OREA,
zhthefl, 14l& PP THotc OTHRE,
BB & B 1 o\ T 0 & BERES L
(Table 6)

TV v BRSO RETE R
SEERRE XD AER (p<0.05) 1w hhodedd,
FOAEST & & bIHH & b RBRRE D ER L.

B U C—BiiefEF A R L, PPD HEEIGS
T OETNITIR OB CH b ieER L L DT -
7z. PHA W X BEM Y v BRgEREZ, B
FERTC D R RS X Ev EHE T o
7%, TR TR iE R Ul  CET Li.

PlEom<, zhbd 25 2—2—0FH
W, R LREE L EOM T L2 ER R LD
T8 o 1.

4) HERME ORI L ER T A — 5 — OF
W (Table 7)

A0 b6V X B MRS IR 0 — v L&

PHA IS, T LR e bk

HE Gt d Dk RERBH (B FEL,

Table 7 Effect of irradiation to mediastinum on immunological parameters

~ to media-
Parameter stinum (+) group (=) group
Status  —_
Nocober of pre. 2009.3£770.4_n=24 1953.7£795.2_n=-20
lymphocytes , during 1055.02:416.6 n=29 1210.34391.8 n=18
(fmm®) post. 903.01412.8 n=27 765.3£349.4 n=17
. pre. 24.4+7.3 n=25 21.0%6.3 n=:12
PILA skin test | during 20.4%E7.4_ n=24 16.8£6.0 n=12
post. 15.9%8.6 n=324 14.5+6.3 n=:12
— pre. 17.4%£8.0 n=324 13.3£8.8 n=:12
O ) during 16.1%10.3 n=24 9.7£5.9 n=12
pOSt-m 13.7%£8.0 n=23 9.3£5.6 n=:12
Lymphocyte pre. 30.4£15.0 n=13 31.2+11.8 n= 5
blastoid T 0.1+4 —12 95 1+ .
transformation eing 10.1x4.7 n=l 25.1x15.1 n= 4
5.1 post. 13.54+8.3 n=]5 17.3+£13.5 n=§
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Table 8 Correlation between primary efficacy and immunological papameters (pre-treatment)

Parameter T~ Ffect Remarkably effective Slightly effective
i \ or effective or no effect
= | .5, ig_ 59 _i_
Number of P =200 % ( 21 ) 9:0% ( 21 )
lymphocytes mm
<2000 15.5% (%) 54.5% (%)
=20 75.0% (%) 95.0% (-%.)
PHA skin test (mm)
<20 5.0% (Tg'z‘) 25.0% (13—2)
f 1 % s a
=10 87.5% (2-) 12.5% (ﬁ)
PPD skin test* (mm)
<10 45.5% (%) 54.5% (_%)
10 1
=20 90.9% (—— 9.1% |-—
Lymphocyte blastoid ’ ( 1 ) ‘ ( 11 )
transformation  (8.1.) 6 0
a, 9 ( o, v
| =20 0% ( 6 ) b:0% ( 6 )

* p<0.01

Wb O HERERS (=) L U TR L.
inds, MRS (+) PO, KM
FT86.3129.7cm? (mean+S.D.) THH, H
RS (=) BETI1268.6431.0ecm? T, te.
KV v BRI B OZEB)C I, Tk OmcH
DAie 28 wdh & oo 7edt, PHA BEKIG
B X0t PPD FWRIGIE, & bRAEBYEUT
HERRiRS () PO HRIEH BRI 2R L
fo. &, PPD FE§RIGEDEFFT 5 X OHaE
RTHRTIIAEREZ (Zh%¥h p<0.01, p<0.05)
NhEdbhi, i, PHA I© L5BEHY v2
EREGFACSUGL T3, thifh s X OREEE T,
RIS (oA B EEEZRL, &
B T AEEP<0.05) BAhE» bk,
Llbom<, WEEOR T, RISV v 2Rkt
BOBTEIIED Tedr o T2hd, PHA B¥EIE S
XU PPD B RUCHERBE () oK
WA H - . —7F, PHA I X BRRMEY v
ERGECRUSRERRRET (=) BEOJsE
CHH, 72— % —[ETOMRPELR L.
5) IRIERES T A — & — L BB RN

EHERT OGS (Table 8) Tix, KMV v 8
HER B 22000/mm® L) | fEF090.5% (2141
196D 2335 & %\ ik AR E R LR L,
2000/mm® Fji DIEFID54.5% (2281 1261) 1%
PRERBHLETHY, v A 2ERECE
WU OMcEEZE (p<0.01) ZHiwi,
%%, PPD EMEIGTYH, FIEEBMEL L o5
D87.5% CABIF2EY) 23S D BV LB R R
Licor L, BFEMDZVIT B 54.5%

CL1BIFR 6 B e eEEH BT Th b,
BHEZE (p<0.01) &Ll

RS T OB (Table 9) Tk, PHA f)§
BUG O FIGRLEEERE 20mm L E ofiEf] ©100% (9
BILB) 2EL B B I EE LT Lic 0w 120
mm SR OFEG D34.6% (26614 9 Fl) 11
hHHCILELTH Y, BREE (p<0.05) *a4
& iz,

6) SRIEHEAT A — & — LT

BRI OfE (Table 10) T3, HEYY v 3k
Moy B 2000/mm® [k DFEFD75.0% (20§
156 7 i 6 » AL EEF Lo e S L,
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Table 9 Correlation between primary efficacy and immunological parameters (post-treatment)

~~__  Effect et . I
Parameter S~ R cctive Slightly &fheciive
- ; 5
— =2000 76.9% (—%—) 23.1% (—%)
mmber o
lymphocytes  (/mm?)

79 (2L 9 (_10_
<2000 67.7% (31 ) 32.3% ( 1 )
=20 100.0% (—g—) 0.0% (—%-)

PHA skin test* (mm)
<20 65.4% (%) 34.6% (—%)
=10 81.0% (1) 19.0% (-2-)
21 21
PPD skin test (mm) '
<10 61.5% (—133—) 38.5% (—%)
=20 100.0% (-3-) 0.0% (-2-)
Lymphocyte blastoid 3 3
transformation  (S.1.) 5 3
<20 83.3% (-32) 16.7% (-2-)

* p<0.05

Table 10 Correlation between survival time and immunological parameters (pre-treatment)

™. Survival
Parameter -~ time =6 Months < 6 Months
=
Nember of =2000 75.0% (-%) 95.0% (_j)_:;
umbper ol i
lymphocytes* (/mm?*)
<2000 36.4% (—%) 63.6% (_é%_:p
=2 65.4% (-é—é—-) 34.6% (—2"6—)
PHA skin test™*(mm) :
<20 33.3% (—i‘éz—) 66.7% (_132_)
=10 59.3% (-15-) 10.7% (1)
PPD skin test (mm) :
<10 45.5% (-151—) 54.5% (_151_)
T /5
=20 58.3% |—% 41.7% | ==
Lythocyte blastoid ‘ ( 12 ) % \12 )
transformation  (8.1.) ) e
<20 51.5% (-3-) 62.5% (—-)

* p<0.05, ** p<0.1
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Table 11 Correlation between survival time and immunological parameters (post-treatment)

™ Survival |
Parameter _time = 6 Months < 6 Months
ey

Nomsber of =1000 66.7% (-2-) 33.3% ()
umbper o X ;
lymphocytes  (/mm?®) -
<1000 %J%(%%} %3%(%%)
=20 70.0% (&) 20.0% (-3-)

PHA skin test (mm) i -
<20 48.0% (%) 52.0% (%—)
=10 59.1% (%} 40.9% (—é%,—)

PPD skin test (mm) —
<10 50.0% {%) 50.0% (—134—)

{4 0

=20 100.0% (—— 0.0% |——
Lvahoctrte bf‘égiﬁ') \4 ) ’ ( 4 )

transformation 1

<20 4&%;{%%) 57.1% 0%0

* p<0.05

2000/mm® i DFEFITIL63.6% (22lrh1441)
236 7 ARMGTICL, WEOMICEREE (<
0.05) & Lawic. ¥, PHA FFKIE T,
SERLEEE20mm L) EDfERID65.4% (2661417
) »eHsAUEEFE LKL, 20mm 3
WTIX66.7% (1269 8 41D 2% 6 » AR <3
L, M&EOBCEREZ (p<0.1) X Lol

R T Re DR (Table 11) Tk, PHA @
LBEME Y vk G S.I1. 20L R
FEB D4 T (4 BLB) 226 » AL AR LD
R L, S.I. 203 Ti357.1% (ClEsh124)
26 7 AARMTCHIEL, WEOHCEEZE (<
0.05) # 2 &b,

T RIEREST A — 2 — DA BRI X HIESHE
INGHER & DB

KRSV v A BRHSHE TR 2000/mm?® [
b, REHETRCk1000/mm?® Bl 1, PHA FZf§
SUG O FEFIBEREZ20mm [, PPD p2§RIGHE:
LI EEWHILMERHEL, “hbDHbDaT
T 0% (), 29Tk (), 19oTk
(+), FTRCTEBEIh o (=) LT

Table 12 Correlation between primary efficacy
and immunological parameters (pre-treatment)

~~__  Effect Remarkably Slightly
) effective or effective

Parameter | _effective or mo effect
ap  [100.0% (2) | 0.0% (-%)
€15} 90.0% (—é%) 10.0% (_9% )
4+ 50.0% (—g) 50.0% (2-)
- 0.0% (-3-) | 100.0% (-3-)

JEEEE RN R & o B 2 B4 L vz

faERioWES (Table 12) T, ) OREH
D&T (5 LB 2EHD D CIEFEZERL,
(H) T13290.0% (20186, (+) T1k50.0
% (6 Bk 3B »ERD BV iXE/HT, ()
TIRATOIES (3HILM) BLHELD 5\ i3
feh T - fe.

BEHE T R OB (Table 13) €1, () @
SEGD&T (2414 13FxhH 5\ IXFHE T
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Table 13 Correlation between primary efficacy
and immunological parameters(post-treatment)

~~__ Effect | Remarkably Slightly
) effective or effective
Parameter ~.| effective or no effect

<) 100.0% (-2-) | 0.0% (-g—)

2
) 88.9% (-5-) | 11.1% (-3)
(+) 80.0%(1%) 20.0% (-Z-)
= | 50.0% (5-) | 50.0% (-2-)

Table 14 Correlation between survival time and
immunological parameters (pre-treatment)

~~_ Survival
Para- - time [ =6 Months < 6 Months
meter -
> 100.0% (-2-) | 0.0% (-3)
&) 75.0% (L) | 2.0% (%)
) 16.7% () | 3.3% (-2-)
) 0.0% (~g_) 100.0% (_g_)

Table 15 Correlation hetween survival time and
immunological parameters (post-treatment)

~_ Survival
Para- - time | =6 Months < 6 Months
meter T—_
D) 100.0% (-2-) | 0.0% ()
) 66.7%( g ) 33.3% (-—;—)
5 60.0% (&) | 0.0% (=)
(- 60.0% ( 160 ) 40.0% (wi‘f)—)

L, () ©ix88.9% (9B 8HD, (+) Tix
80.0% (1069 8 41D H3ZEX) B 5\ 3% HEIT,
(=) Tix50.0% 108U 541) 12K LH %
W) T - e
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8) REHEAT A — 2 —DEERC L ETHE
DEY#E

HBHEERT OfGE (Table 14) Tk, ) DEEF
D4 T (58I&f) nkEke » AU AL,
() T1175.0% CoBih156) THY, (+)
Tik16.7% (6B 14, (=) Tix6H AL
EOEFREh ot CDXOE, ERES 2
— 4 —ZHEARTHHET 2 L kb, RO
T = X —CTFROMEN D HEETRETH S 2 &
A& i,

BRI TR oS (Table 15) T, () o
REG D4 T (28&f) 236 7 AL AR L,
(H) Ti1x66.7% COBIFR 64D, (+) 3wk
(=) Ti260.0% CehZh10fl4 6 4) 76 »
AUEEF L. 2o Xiic, R Y- TEH
L7cffEhe <5 2 — 20— 13, WBEfior—2i3 L
FHEBEHE L b D LR E RS,

V. Big.-BE

DEC T B ETIE ORSAR RN, o
ARBEIRIERIT L RSB R  hbe 5 &,
DGR  DIEFIH LTfrbh T 5 L
ShTHD?, ETIHEOEIRC S TS
BoORTHEREIFFCRE -, L LB, FD
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