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[Abstract] Objective To evaluate the toxic effects and efficacy of the intra-arterial chrono-chemotherapy
on patients with liver metastasis arised from colorectal cancer. Methods Chemotherapy of 42 patients were
randomly divided into group A (n = 20) with continuously constant arterial infusion, and group B (n = 22) with
arterial chrono-modulated infusion. And the toxic effects and efficacy of two groups were compared. Results A
significant difference was found in the toxic effects of digestive system between the two groups. The treatment
response was similar in the two groups. Conclusions Intra-arterial chrono-chemotherapy may decrease the toxic
effects and improve the life quality of these patients. (J Intervent Radiol, 2006, 15: 487-490)
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Introduction
Colorectal cancer has a tendency to involve the
for the patients with liver

liver.  Unfortunately,

metastasis surgical resection rate is very low, and so
chemotherapy becomes a primary treatment method.
Some authors have reported that systemic chemothe-
rapy via the chrono-modulated infusion can decrease
the toxic effects of the anticancer drugs because of
the effect of circadian rhythms'!!, and if chemotherapy
via the arterial infusion, the local concentration of
the drugs in tumor tissue can be increased to 7 — 10
times of the concentration of systemic chemotherapy
and resulted in a better efficacy than systemic
chemotherapy®¥, However, the study of the combina-
tion of both methods mentioned above has not yet
been reported. In this paper, a randomized prospec-

tive clinical trial was designed to evaluate the toxic
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effects and efficacy of the arterial chrono-chemothe-

rapy and the result of 42 patients was reported.

Methods

General information 42 patients, 19 males and
23 females ranging form 27 to 71year of age (average
494),

colorectal cancer were studied.

with liver metastasis alone arised from
All the primary
lesions of 42 cases had been removed and adenocarci-
noma was confirmed pathologically. None of the liver
lesions had received any other treatment before this
therapy. Liver function of all the patients was under
25N (< =1 degree,
WHO ).

group A (n = 20) with continuously constant arterial

according to the criteria of

42 patients were randomly divided into

infusion and group B (n = 22) with arterial chrono-

modulated infusion. The characteristics of two groups

were shown in Table 1.
Interventional procedure Using Seldinger’s

technique, the catheter was inserted into the proper
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hepatic artery if the lesions located in both the right
and left lobes.
left lobes of the liver,

If the lesions located in the right or
catheter should be selected
into the right or left hepatic arteries. The
gastroduodenal artery was sometlimes embolized if

(PCS)  was
implanted under the subcutis of the right inguinal

necessary.  Portal catheter system

ligament.

Tablel Baseline characteristics of two groups

Characteristic Group A(n =20) Group Bv(n =22)

median age(year) 47.2 53.4
F 12(60% ) 11(50%)
sex
M 8(40%) 11(50% )

Primary tumour

colon 14(70%) 16(72.7% )
rectum 6(30% ) 6(27.3%)
Number of liver metastatasis
<2cm 3(15%) 4(18.2%)
>2em 17(85%) 18(81.8%)
Location of metastasis
Right lobe 6 5
Left lobe 2 1
Both lobes 12 16

Chemotherapy regimen Every patient was
arranged to receive two treatment courses and then
received further chemotherapy or radio-frequency
ablation, according to the patient’s response to the
treatment. Anticancer drugs was administered through
an ambulatory multichannel programmable pump
which was devised to avoid chemical interactions of
drugs. Daily doses included fluorouracil (or 5-Fu)
600 mg/m’, folinic acid (or CF) 300 mg/m?, and
(or LOHP) 20 mg/m*

delivered by constant-rate infusion or chronomodu-

oxaliplatin Drugs were
lated infusion in 24 hours and repeated for 5
consecutive days in each course. Next course could be
performed after a 21-day interval if necessary. In group
B, 5-Fu was infused via arterial PCS from 22.00 h to
10:00 h with the peak flow rates at 04:00 h, and
LOHP was infused via arterial PCS from 10:00 h to
22:00 h with the peak flow rates at 16:00 h (figs.2-
4). But,
vein with the same rate as that of 5-FU. In the group

chronomodu-lated infusion of CF was via

A, the constant-rate infusion of 5-FU and LOHP were

also performed by arterial PCS and the constant-rate
infusion of CF was via vein too.

Efficacy evaluation and statistical analysis
The toxic effects including nausea,  vomiting,

mucositis, diarrhea, liver function damage, bone

marrow depression, neuritis and skin toxicity ect.
were observed and recorded, and divided into five
grades according to the criteria of WHO. CT and MRI
were used to evaluate the tumor response to the
therapy after two courses of treatment, and the results
were defined according to the WHO criteria. All data
were statistically analyzed by SAS software with ¥?

test or flash exact test.

Results

The toxic effects of 84 courses of the two groups
were assessed as seen in Table 2. The difference on
the toxic effect of the digestive system , such as
nausea, vomiting and mucositis etc were statistically

significant (P < 0.05).

effects of two groups were found no significant

However, the other toxic
difference statistically.

In addition, 40% of the 20 patients in group A
and 40.9% of the 22 patients in group B had an
objective response to chemotherapy (partial remission
of the liver metastasis), but there was no significant

difference statistically (P = 0.9522).

Discussion

Hepatic arterial infusion of chemotherapeutic
agents can shrink the size of liver metastatic lesions
providing a chance for surgical or radio frequency
ablation therapy, and combinative use of the 5-FU,
CF and LOHP was the first regimen for the liver
metastasis arising from the colorectal carcinoma with
an objective response rate from 24% to 48%"*9. In our
study, the objective response rate of 42 patients was
40% - 41%. levi and his colleagues"reported that
more than 1500 patients with metastatic colorectal

(5-FU, CF, and
LOHP), and the toxic effects of chronotherapy group

cancer treated by this regimen

were obviously lower than those of the control group.
The study of Levi et al.

chemotherapy tolerance of body to anticancer drugs

evidenced that in chrono-
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Table2 Toxic effects in 84 course of two groups

Group A(n =40) " Group B(n=44)" P Value

Toxic effects

Nausea and vomiting

Grade 0, Jor [l ® 33(82.5%) 44(100%)

Grade MorN 7(17.5%) 0(0%) P=0.0123
Mucositis

Grade 0, Lorll 31(77.5%) 43(97.7%)

Grade MorV 9(22.5%) 1(2.3%) P =0.0117
Diarrhea

Grade 0, [or [l 38(95%) 44(100%)

Grade [lor [V 2(5%) 0(0%) P =0.4326
Liver function damage

Grade 0, orll 38(95%) 43(97.7%)

Grade Mlor [V 2(5%) 1(2.3%) P =0.9330
Bone marrow depression

Grade 0 36(90% ) 42(95.5%)

Grade Torll 4(10%) 2(4.5%) P =0.5855

Grade Morl¥ [V 0
Neuritis 0 0
Skin toxicity 0 0
Kidney toxicity 0 0

* n was indicated as the number of chemotherapic courses.
A Grade 0, [orll was indicated as the absent, mild or moderate
toxic effects separately. Grade Il or IV was indicated as the degree of

severe effects.

changed with the circadian rhythm, and so the doses
could be added without increasing toxicity if being
administered in high tolerance periods. On the basis
of these evidences, combined chronochemotherapy
with arterial infusion was used in this study, in order
to reduce the toxicity of chemotherapeutical agents
and improve the life quality of patients.

The anticancer mechanism of 5-FU is to inhibit
thymidylic acid synthase, decrease the content of
thymidylic acid and result in inhibition of DNA
synthesis, which ultimately leads to cell death. DPD

enzyme is a catabolic rate-limiting enzyme of 5-FU,

whose activation level will affect the toxicity of -

anticancer drugs like 5-FU to body. Infusing 5-FU at
night (22:00 h-10:00 h) with a peak at 03:00 h-
05:00 h, which is coincident with the peak period of
activity of DPD in the cells of bone marrow and
gastrointestinal mucosa, so that the toxic effects of 5-
FU can be reduced". In this study, the incidences of
chrono-

nausea, vomiting and mucositis in

chemotherapy group were obviously lower than those
of continuous infusion group, and no severe diarrhea
was found.

In addition, reduced glutamylcysteinyl glycine is
an important triple peptid, which exists in most
mammal animal’s tissues. It participates in a variety of
physiologic reactions, and serves as a reductant. It can
also reverse the cytotoxicity made by some drugs such
as alkylating agent and platinum derivatives. Smaaland
et al ' after a research on ten healthy persons found
that the content of GSH

hormone) changed with the circadian rhythm and its

(reduced glutathione

content in bone marrow cells was as follows: peak
value at 08:30 h (activity phase), trough value at 20
30 h (rest phase). The experience in recent 20 years
CF with

center showed that peripheral

of chrono-chemotherapy combined 5-FU,
LOHP in EORTC
sensory neuropathy induced by LOHP decreased to
half”", But, such changes were not observed in our

study.
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