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Abstract

A prospective clinical trial combining locoregional chemeimmuneothera-
py for loeally advanced pelvic malignancies in 28 patients was conduct-
ed, all patients were subjected to exploration for insertion of an arleriul
catheter and the other end of the catheter was connected to a subcutane-
ously implanted valve in the lower abdomen. After twelve days a bolus
injection of intraarterial chemotherapy using cisplatin (50 mg/m2), Mitom-
ycin (6 mg/m2] for bladder carcinoma. Dexorubicin (50 mg/m2} and cis-
platin {50 mg/m2) for ovarian earcinoma and cisplatin (50 mg/m2) and
Sfluouracil (50 mg/m2) for colorectal carcinoma were given for one day,
then on the fifieen days the patient receives autologous lymphokin acti-
vated killen cells by intracatheteric injection over 15 minutes. In the 22nd
day after the exploration 1 mi of interleukin-2 was injected via the cathe-
ter for 3 days . One week after the end of this regimen, the same course
can be repeated for another course f there is response . The overall re-
sponse was 82.1% (23 palienis, CR 3.6 % & PR 78.5%) the remaining 5
patients had stable disease (17.9%], the difference was staiistically sig-
nificant P <0.01. The responding patients {23 cases] were subjected for
surgical managemen! . Complications secondary to the treatment regimen
used were accpetable and did noi-lead to any morbid consequences. So,
the locoregional chemoimmunotherapy regimen employed was well toler-
ated with a good overall response rate and without any significant clini-
cal morbidity .
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Introduction

Regionally advanced pelvic ma-
lignancies are unrcscctable, thus
radiotherapy and chemotherapy
are the fundamental treatment
methods, however these regimens
have failed to diffuse to the tu-
mour properly . Also lowered lin-
munity in cancer patients add to
the difficulty in management of
these cases. It is likely that immu-
norestoration alters considerably
of antineoplastic
therapy since immunocompetent
patients have a better prognosis
(Fujiwaki et al, 1997). Locoregion-
al chemoimmunotherapy possess-
es the ability to effectively concen-
trate the drugs in the diseased
segment . Moreover, il spares the
remaining non diseased tissues by
being exclusively retained in the
space occupled by the tumour (Ly-
gidakis et al, 1998). Combined
chemoimmunotherapy lead to
first, induction of anatomic locore-
gional vascular disruptions which
inevitably lead to necresis of tu-
mour burden, second, locoregional
transfer of both eellular and hu-

the outcome

moral elements, thus inducing re-
gional blood supply alterations
and augmentation of the patient s
immunocomptence by instigating

a cascade of immune responses
directed against the tumour (Ly-
gidakis et al, 1998). Several stud-
ies of intraarterial chemoimmuno-
therapy followed by surgery and or
radiotherapy in locally advanced
pelvic malignancy have demon-
strated high rates ol clinical and
histologic responses (Edward et al,
1994 and Sueyama et al, 1895),
and have Improved responses
over that of conventional

[Lygidakis et al.,

rates
chemotherapy
1995).

So, the aim of this work was to
confirm the antitumour activity of
regionally infused chemotherapy
autologous  lymphokine-
activaled killer cells as a test for
new cancer treatment & improves
the tolerance to cytotoxic combi-
nation therapy by using LAK cell
for helper cell activation.

plus

Materials and Methods

Patient Criteria :

This study was done lrom Jan-
uary 1996 o January 1998, at
Surgical Oncology and Clinical
Oncology & Nuclear Medicine De-
partments, Mansoura University ,
28 evaluable patients with locally
advanced pelvic malignancy were

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

Benha M. J.

Vol. 17 No 1 Jan. 2000

studied. Patient characteristics
are shown in table (1). Informed
consent from all patients to re-
ceive the proposed treatment was
taken . Criteria for eligibility in-
cluded histologically proven malig-
nancy, unresectability, absence of
distant metastasis, absence of as-
soclated uncompensated diseases
(heart, respiratory, hepatic or re-
nal) no concomitant corticosteroid
therapy, or serious infections ne-
cessitating antibiotics. Staging
procedures included clinical ex-
amination, pelvic CT aor MRI, chest
radiograph, intravenous pyelo-
gram, cystoscopy, sigmuitl:luscc:-p}n
abdominal CT and tumours mark-
ers as CEA, CA19-9 and CA125.

Control group are 10 normal
persons in whom OKT3 (Total T
cell subsets), OKT4 ( Helper T cell)
and OKTS rates (suppressor T cell)
were investigated .

Treatment Plan :

1- Surgery :

Under general anaesthesia ex-
ploration was done, Careful stag-
ing of the disease [bllowing U. 1. C.
C. criteria is necessary .Moreover
the presence of ascites or perito-

neal nodules in cancer ovary

should be recorded. The internal
illac., the superior rectal or the
ovarlan arteries should be identi-
fied, dissected, isolated and its
proximal part should be ligated.
the other part should be opened
and an arterial catheter should be
advanced towards the rectum, the
ovary, or the bladder and secured
with three silk ligatures in place.
Patency of the catheter is assured
by using heparinized water solu-
tion. The other end of the catheter
is connected to a subcutaneously
implanted valve in the lower abdo-
[TEr.

1I. Post-operative strategy :

* One week after surgery , 500
ml of patient s blood is taken &
immediately replaced by the same
amount . Lymphocytes are separ-
ated & cultured with Interleukin-2
(IL-2) for one week.

Preparation of LAK cells :

500 ml of blood are obtained.
diluted with equal volume of RPMI
1640, centrifuged ficoll-
Hypaque. Mononuclear cells are
harvested, washed and then cal-
culated each 1 million peripheral
bloed lymphocytes were cultured
in 1 ml media (RPMI 1640, foetal

over
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call serum 10% penicillinstrep-
tomyein 2% & 100 unit 1L-2) and
cultured in humidified atmos-
phere of 5% C02 in air at 37°C for
1 week, then separation after cen-
trifugation & counting by hemocy-
tometer in the day of injection (Ro-

senburgh et al., (1986) .

LAK Administration :

Patlents received the cells by
intra-catheteric injection over 15
minutes after dilution in 50 ml of
H% dextrose with a total number
of about 3x109 cells.

* Twelve days after surgery, a
bolus injection of the follow-
ing chemotherapy drugs is
given.

* For carcinoma of the bladder :
Cisplatin (50 mg/m?) & Mi-
tomycin (6 mg/in2)

* For colorectal carcinoma
Cisplatin (50 mg/m?) & 5-
fuouracil (500 mg/m2).

* For ovarian carcinoma ; Doxo-
rubiein (50 mg/m?) Cisplatin
(50 mg/m?).

* Fifteen days after the explora-
tion, the patient recelves au-

tologous lymphokine activat-
ed killen cells which were cul-
tivated in vitro from the pa-

tlents in the study, the
number of cells about 3x109
LAK cells.

In the 22nd, Day after the ex-
ploration, 1 ml of proleukin

18x106 U is injected via the
catheter for 3 days .

* One week after the end of this
regimen, the same treatment
can be repeated if there is re

sponse.

Criteria .for stopping the
treatment :

respiratory  distress, major

anaphylaxis, severe proctitis, se-
vere diarrhea, bleeding per rec-
tum, massive haematuria or oligu-
ria.

III- Assesment of response :

Response fo treatment was
monitored, complete
(CR) was defined as the reduction
of > 76% of the tumour mass and

response

normalization of tumour marker
levels, a partial response (PR) as a
reduction of > 50% of the tumour
mass and tumour marker reduc-
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tions as evidenced by abdominal
CT or MR and blood serum deter-
mination, stable disease (SD) as
an average decrease of less than
50% In the above mentioned pa-
rameters, while progressive dis-
ease (PD) as a further increase in
tumour mass or the appearance of
new lesions or further elevations
of tumour marker.

After 2 courses, the responding
patients are subjected lor surgical
Defore surgery
routine investigations, CT pelvis &
metastatic workup to exclude re-
mote metastasis. Determination of
T-cell subsets: OKTq, OKTy &
OKTg. During surgery : strict lo-
calization and mapping of the tu-
mour, ahsence of abdominal or
pelvic metastasis other than pelvic
lymph nodes. During chemoim-

management,

munotherapy : blood picture, liver
and kidney functions every other
day. After treatment : routine in-
vestigations, CT pelvis. metastatic
workup, determination of T-cell
subsets and tumour markers .

Statistical analysis :

All patients eneterd on the
study were monitored for treat-
ment related response by test of

proportionates and students |-
test to compare group,

Results

The overall response rate was
B2 1% (23/28), complete response
in one patient (3.6%] and partial
response in 22 patients (78.5%) ,
as shown in figure (3 &4) the re-
maining 5 patients had stable dis-
case (17.99%), the difference was
statistically significant (P < 0.01).

The total T-cell rate (OKT3) of
circulating lymphocytes in pa-
tients with locally advanced malig-
nancy before treatment was found
to be significantly decreased com-
pared (o normal individuals labor-
atory values which was found to
be 70.1443.34 and 85.3 £ 3.43 re-
spectively (P < 0.01, figure 1 and
table, 3) stimulation caused by
treatment had a significant eflect
o1 01‘1‘1"3. production causing an
increase in levels from 70.14 %
3.34 to 92.36+3.04 alter treat-
ment (P < 0.01, figure 2 and table
4). The helper phenotype substitu-
tion OKT4, markedly increased in
most of the patients from 35.50 +
2.41 to B5.18 + 3.74 (table 4) after
treatment which was statistically
significant (P < 0.01) to reach the
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normal level presented in the con-
trol group with mean value 66.80
+ 2.39 (table 3). The suppressor
cell OKTS rate was higher in can-
cer patients in relation to control
group (29.14+1.74 and 24.30 +
2.50 respectively) this relation was
statistically significant (P < 0.01,
table 3) and reduced again after
treatment to 26.93 + 1.84, These
reduction was statistically signifi-
cant (P<0.01, table 4) .The helper
OKT, suppressor OKT8 ratio was
markedly increased from 1.22 4
0.11 to 2.43 + 0.5 alter treatment
which was statistically significant
(P<0.01, table 4] indicating im-
prove immune status after LAK in-
fusion . :

Complications secondary (o
treatment regimen used were ac-
ceptable and consisting of Nausea
& vomiting in 78.5% of cases, di-
arrhea and dysentery 53 5%, hae-
maturia in one patlent . Haemato-
logical
and included anaemia 7%, leuco-

complications were mild

penia 10.5% and thromhocytope-
nia 7% (table 5). Elevation ol ser-
um creatinin occurred but within
normal limits (range 1.2-1.5 mg/
dl). One patient suffered from mu-
cositis. No catheler infection or
dislodgment and tearing of the
arterial wall. Surgery was done
to 23 responding palients, radi-
cal surgery was feasible in 18 pa-
tients only (64%) , the other 5 pa-
tients  showed  pelvic  wall
infiltration.  Histologic examina-
Hon of the surgically resected
specimens was done to asscss
the extend of disease and the stat-
us of surgical margins. Eleven out
of 18 patients (61%)
marked response as indicated by
necrosis, cancer free surgical mar-
gins were obtained in 16 patients.
For any tumour remained in the
histologic specimen and no free
surgical margin, external radio-
therapy to the whole pelvis [total
dose 40-50 Gyl and/or systemic
chemotherapy was given postoper-

showed

atively .
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Table 1 : Palient Characteristics,

Patient characteristics No. I':T_p;g"“m %
Age mean (ange) 55 (43-64)
Sites
Colorectal 12 42.8%
Bladdear 8 28.6%
Dvaias ] 28.6%
Histologic Types
Adenotacinoma 24 85.7%
Squamous cell carcinoma 4 14.23%
Grade of diffeentlation
Well-diffeentialed & 21.7%
Moderately differentiated 17 60.7%
Poarly differentiated 5 17.9%
Table 2 : Response rate to chemoimmunotherapy in 28 patients .
Type of response Mo, of patients = P
Responders (overall response) 23 B2.1
< 0.01
Stationary disease B 17.9
Total 28 100.0

Table 3 : Comparison between Cancer patients before treatment and controls according
to OKTg, OKT,, OKTg and OKT,/OKTg.

Control Belore Treatment
| P
X+ 5D X +SD
OKT, 85,30 + 3.43 70.14 £ 3.34 12.879 = 0,01
KT, 6680+ 239 3550 + 2.41 35.206 =001
OKTg 2430 4+ 250 2914 + 1.74 6.726 < 0.01
OKT,/OKTg 2.77+0.27 1.224 0.1 25.256 < 0.01

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

Shams N. et al ...

Table 4 : Eillect of chemoimmunotherapy on OKT3, OKT4, OKT8 and OKT4/0KTA levels.

Conlrol Befare Treatment
1 P
X £5SD X+ 5D
ﬂl'ﬂ'a 7014 £ 234 92.36 4+ .54 12877 =0M
OKT, 35.50 + 2.41 6518+ 3.74 35290 | <001
OKTg 2914 +1.74 26.93 + 1.84 20.624 = 0.01
OKT OKT g 122+ 0.1 02.43 + 0.15 44,628 <001
Table 5 : Complications to lrealmenl
Complications Number of patients o
. (n=28)
Mausea & Vomiting 22 78.5%
Diarrhas 15 53.5%
Haemaluria , 1 3.5%
Anasmia 2 7%
Leukopenia 3 10.5%
Thromboecylopenia 2 5%
Mucosilis 1 3.5%
i J =i .
: g 1
i f ¥
I| I'_.;:'I ; = 1:
T e 2
rHATI ,
Ffl_?1i : 1

Mean valua

I% Caerfrals
Fig. 1 : Comparison belween cancer patients & Controls .
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Fig. 2 : Effect of treatment of differant parameters among cancer patients.

Fig. 3 : Malignant bladder tumour of stage T, Ny My,
a- Before treatmeant b- After lreatment
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T

LA {1t

Fig. 4 : Malignant rectal & reclosigmoid solt lissue mass of slage Tap Mo My

a- Aelore treatment

Discussion
The use of various fn:p,inmns
followed by surgery as a sort of cy-
toreduction has been widely Inves-
tipated to improve the chance for
resectability & outcome of patients
with locally advanced disease. The
theoretical advantages of Intraar-
terial
clude enhanced resectability anl

chemoimmunotherapy in-

radioresponsiveness and eradica-
tion of micrometastasis (Fujiwalkl
et al., 1997). The direct Immune
altack to antigenic tumour cells
by activated lymphocyles which
also increase the vascular permea-
bility by the secretion ol vasoac-
tive lymphokines as lymph node

B- Aller treaiment

permeability factor and vascular
permeability - factor (Lygidakis el
al.. (1998). Moreover, chemothera-
py caused profound depression of
T-cell

pradually and slowly recovers.

number & Lhis reduction

That s why, 1t is likely thal immu
norestoration allers conslderably
the
since immunocompetent patients

oulcome of chemoltherapy
have a better prognosis (Lyglclalis
et al, (1995).

The administration of chemo-
therapeulic drugs Into the pelvic
area has been proposed because il
incieases the local drug concern-
tration at the tumour level and re-

10
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duces the systemic toxicity (Ed-
ward et al., 1994) with high rates
af immediate clinical and histolog-
ical response (Kohno et al., 1993
and Patton et al.,, 1991) . Aug-
menting the effect of chemothera-
py by immunotherapy has altered
greatly the response because the
injected Tlymphocytes are 100
times more effectivein (herapeutic
potency after expansion in IL-2
rather than the increase in num-
ber as evidenced by chromium 51
release  microcytotoxicity
(Jacobes et al., 1986).

assay

In this study, the overall re-
sponse rate was 82% and the re-
maining 5 cases showed stable
disease, the difference was statis-
tically significant P < 0.01, this
finding is comparable to that re-
ported by Lygidakis et al., (1998)
(89.3%) . The response rates var-
icd from 33%-41% partial re-
sponse with intraarterial chemo-
therapy cancer cervix
(Carlson et al., 1981 and Sueyama
et al.. 1995) to 60% in cancer
bladder (Sternbergh et al., 1981).
On the other hand, some reports
experienced that no superiority to
intraarterial than systemic chemo-
therapy with no difference in plas-

alone in

ma concentration of chemothera-
py in renal or tumour content (Bi-
elack et al., 1989 and Eilber et al.,
1997).

In this study we treated 28 pa-
tients with locoregional immuno-
therapy and observed a remarka-
ble response rate (82%) among the
subjects even without the benefit
of a respective procedure. This re-
inforces the belief that lhe pa-
tients response  when
stimulated is capable ol control-
ling established lumour and, pos-
sibly, preventing further metastat-
ic spread (Lygidakis et al., 1995).
It has been  established since
1990 that administered IL-2 re-
sults in the proliferation of macro-

immune

phages, monocytes, and natural
killer cells, (Lygidbakis et al,
[1993) and the cytolitic conversion
of tumour Infiltrated lymhocytes
against solid tumour cells (Lygida-
kis et al.,, 1998). So, the twofold
benefit of a combination immu-
nochemotherapy in addressing tu-
mour burden and host response
augmentation. first, induction of
locoregional  vascular
disruptions via the venous phase
of the transarterial administra-
tion route, which leads to tumour

anatomic

11
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necrosis and interruption of other
possible micrometastasis, and,
second, locoregional transler of
both cellular and humoral ele-
to further regional
blood supply alterations and acli-
vation of lymphokine activated
killer [LAK) cells (Lygidakis et al.,
1998) , these beneficial eflects are
at work in the present study to ex-
plain the 82% favorable response
to this treatmenl regimen.

ments lead

In this study the OKT5;, OKI4
and ratio of OKT,/OKTg were sig-
nificantly Increased in patients
with locally advanced malignancy
before lreatment. as compared to
normal individuals values, stimu-
lation caused by treatment had a
significant cffect on OKTy and
OKT, production causing an in-
levels, indicating Im-
prove immune status after LAK in-
fusion, these results are similar to
that obtained by Lygidakis (Lygid-
akis et al., 1998). Complications
secondary to the treatment regi-
men used as nausea & vomiting,
diarrhae,

crease in

haematuria, anaemia,
leucopenia, thrombocytopenia and
mucositis were acceptable and did
not lead to any morbid conse-

quences, these resulls are similar

to that obtained by (Lygidakis et
al., 1998). No episodes of catheler
related blood stream infection due
io strict sterile control, this data
cope with that reports by (Raad et
al., 1998) . Tearing of the arterial
inacdvertent  dislodgement
and connection interruption be-
tween the infusion pump system
and arterial catheter can be avoid-
ed with the placement ol a cathe-
ter port in the subcutaneous fis-

wall,

SUEe .

Conclusion

The intraarterial chemolmmu-
notherapy by reglonal perfusion
employed in this study was well
tolerated with a high overall re-
sponse rate and acceptabe compli-
cations .So locoregional chemoim-
munatherapy provides a palliation
for most patients with locally ad
vanced pelvic malignancies and
may increase the respectability
and Improve tumour control in pa-
tierits amenable for resection.
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