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FOLFOX?

Purpose. Adjuvant FOLFOX chemotherapy is the standard treatment for
stage III colorectal cancer. However, most patient failed to complete full
course. This study aimed to evaluate the completion rate and reasons for
not fulfilling.

Materials and Methods. This is a retrospective observation cohort study.
Cases of stage III colorectal adenocarcinoma underwent curative resec-
tions and adjuvant FOLFOX chemotherapy between January 2009 and
December 2015 were retrieved from the section of colorectal surgery da-
tabase at Taipei Veterans General Hospital. Basic data of patient were col-
lected including the reason of quitting FOLFOX, and the cumulative dose
of oxaliplatin.

Results. A total of 886 consecutive cases of stage III colorectal cancer
were initially found. 110 cases were excluded due to refusing adjuvant
chemotherapy, 199 receiving other regimen, 5 treating at other hospital.
572 patients were analyzed. 290 (50.6%) completed 12 cycles treatment
with median Oxaliplatin cumulative dose of 984 mg/m* (644~1210 mg/
m®). Among the 282 patients that failed to complete the treatment, 78
(27.7%) patients were due to physician’s protectively early termination,
72 (25.5%) peripheral neuropathy, 30 (10.6%) disease progression, 18
(6.4%) allergic to oxaliplatin, 19 (6.7%) neutropenia, or deteriorated
liver/kidney function, 17 (6.0%) severe nausea/vomiting, 12 (4.3%) dete-
riorated general condition, and 36 (12.8%) patient’s request. For those
quitted due to neuropathy, the median cumulative dose of oxaliplatin is
746 mg/m”, and 680.4 mg/m” for allergic reaction.

Conclusions. Half of patients completed full course adjuvant FOLFOX.
Preventive termination and peripheral neuropathy are the main reasons for
quitting. Therapy to prevent or ameliorate Oxaliplatin-related neuropathy
is needed to improve the completion rate.
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of colon cancer (MOSAIC) trial in 2004,' and Na-
tional Surgical Adjuvant Breast and Bowel Project
(NSABP) C-07 report in 2007.> However, the com-
pleting rate (74.7%) of full course in MOSAIC study
was not so high." A recent retrospective cohort study
of 19 veteran medical centers in USA even reported a
lower rate of 58.2%.° Inadequate adjuvant dosage
might affect the expected benefit of FOLFOX.

Recent study comparing 3 months and 6 months
of adjuvant chemotherapy (Randomized trial investi-
gating the role of FOLFOX-4 or XELOX (3 versus 6
months) regimen duration and bevacizumab as ad-
juvant therapy for patients with stage 1I/I11 colon can-
cer (Tosca Trial) revealed better compliance and toler-
ance of 3 months of treatment compared with 6 months,*
but the impact on survival was not known yet. How-
ever, our previous retrospective study revealed signif-
icant overall survival improvement after § cycles of
FOLFOX treatment,’ but this outcome will be tested
in the TOSCA trial.

In this study, we intended to study the completing
rate of adjuvant ACR FOLFOX in our hospital, and
also the reasons why patients quit.

Methods

This is a retrospective observation cohort study of
patients treated between January 2009 and December
2015. Cases were retrieved from the colorectal sur-
gery database at Taipei Veterans General Hospital.
Cases of stage III colorectal adenocarcinoma under-
going curative resections and ACR FOLFOX chemo-
therapy were retrieved. Patients received neoadjuvant
radiotherapy were included. All patients signed in-
formed consents to be enrolled into the database.
Right side colon was defined from cecum to splenic
flexure, left side as descending and sigmoid colon.
This study was approved by the Local Survey and Be-
havior Ethics Committee (TPEVGH IRB No. 2016-
12-011CC).

Statistical analysis

General clinicopathological data were collected

for analyses, including age, gender, pre-operative
carcinoembryonic antigen (CEA), pT and pN staging,
tumor site, harvested lymph node number (cutoff
number, 12), ECOG performance, and interval be-
tween surgery and ACR (cutoff, 8 weeks). Statistical
analyses were performed using SPSS, version 22
(IBM Corp. Armonk, New York, USA). Significance
was set at p <0.05.

Result

A total of 886 consecutive cases of stage III co-
lorectal cancer were initially found in the section of
colorectal surgery database at Taipei Veterans General
Hospital. Among them, 110 cases were excluded due
to refuse adjuvant chemotherapy, the other 199 for re-
ceived ACR other than FOLFOX, and another 5 re-
ceiving ACR in other hospital. As a result, 572 cases
were analyzed. Table 1 showed demographic data.
Among the study population of median age 62.0 years
old, there was a predominant distribution of males
(58.7%), pT1~T3 (82.5%), pN1 (63.1%), low preop-
erative CEA (< 5 ng/ml; 64.0%), and left side colon
localization (41.8%). There were also high rates of
well- or moderately differentiated tumors (86.7%), re-
ceiving ACR within 8 weeks after operation (95.8%),
more than 12 lymph nodes harvested (90.9%), and
with ECOG performance status grade of 0 (87.9%).

Only about half of the study population (290,
50.6%) finished 12-cycle treatment, with median
oxaliplatin cumulative dose of 984 mg/m? (range,
644~1210 mg/m?). Among the 282 cases without
completing, 205 (72.7%) receiving other 5-FU based
replacement ACR (High Dose 5-Flourouvacil (HDFL),
Ufur, or FOLFIRI). Further exploring into the reasons
why quitting was performed (Fig. 1): 78 (27.7%) cases
due to physicians’ planned early termination, 72
(25.5%) to peripheral neuropathy, 30 (10.6%) to dis-
ease progression, 18 (6.4%) to allergic to Oxaliplatin,
19 (6.7%) to neutropenia, or deteriorated liver or kid-
ney function, 17 (6.0%) to severe nausea or vomiting,
12 (4.3%) to deteriorated general condition, and 36
(12.8%) due to cases’ requests without an apparent
reason. For those who quit due to physicians’ planned
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Table 1. Demographic data of patients

Sex
Men 336 58.7%
Woman 236 41.3%
Age (years)
Median (range) 62.03 20~94
<70 414 72.4%
>70 158 27.6%
Performance status
0 503 87.9%
1 58 10.1%
2 11 2.0%
Pathological staging
pT classification
pT1~3 472 82.5%
pT4 100 17.5%
PN classification
pNl1 361 63.1%
pN2 211 36.9%
Tumor localization
Right 158 27.6%
Left 239 41.8%
Rectum 175 30.6%
Obstruction/perforation 35 6.1%
Histology grade
Well, and moderately differentiated 496 86.7%
Poorly differentiated, undifferentiated 69 12.0%
Missing 7 1.3%
Pre-operative CEA level
CEA>S5 192 33.7%
CEA<LS 367 64.0%
Missing 13 2.3%
Time to chemotherapy
> 8 weeks 16 2.8%
< 8 weeks 548 95.8%
Missing 8 1.4%
Lymph nodes harvested
Lymph nodes < 12 52 9.1%
Lymph nodes > 12 520 90.9%

early termination, the median cumulative dose of
Oxaliplatin is 505.5 mg/m?* with mean FOLFOX cycle
6.91. For those who quit due to neuropathy, the me-
dian cumulative dose of Oxaliplatin is 746 mg/m?, and
the neuropathy grade is Grade I in 28 cases (39.4%),
Grade II in 38 (53.5%), and Grade 11 in 5 (7.0%), re-
spectively. For those who quit due to allergic reaction,
the median cumulative dose of Oxaliplatin is 680.5
mg/m?, and 14 (77.8%) cases had Grade 2 reaction, as
4 (22.2%) had Grade 3 reaction. No case of Grade 4

1. Planned early termination, 2. Peripheral neuropathy,

3. Patient's choice, 4. Disease progression

5. Neutropenia, abnormal liver or kidney function, 6. Allergic to Oxaliplatin
7. Nausea vomiting, 8. Poor performance status

Fig. 1. The reason why patient quitted FOLFOX treatment.

reaction was found.

Discussion

Completing rate of full-course FOLFOX is 50.6%,
and only 19.6% complete without delay or dose de-
creased. Planned early termination is the main reason
for quitting. It’s the physicians’ decision to avoid ad-
verse effects, especially the concern of peripheral
neuropathy. Of those quitting. 91.8% would further
receive continuous HDFL, or oral chemotherapy to
fulfill the treatments. Of those quitting truly due to pe-
ripheral neuropathy, the median cumulative dose of
Oxaliplatin was 746 mg/m?. Mostly suffered from
grade 2 neuropathy. Of those quitting due to allergic
reaction, the median cumulative dose was 680.5 mg/
m?, and mostly was grade 2 allergic reaction.

Our completing rate (50.6%) is lower than MO-
SAIC study (74.7 %),' and Japanese JEMC41-1001-
C2 (JOIN trial) (67%).® However, the recent retro-
spective cohort study in 19 veteran medical centers in
USA revealed similar 58.2% rate in FOLFOX group.?
National health insurance in our country might play
an important role here but need further firm study to
confirm. Incompletion group might have negative
survival effects, according to our previous survival
study in terms of cycle number.’

The median cumulative dose of oxaliplatin is 746
mg/m? in our quitting due to peripheral neuropathy



150 Yi-Jian Tsai, et al.

J Soc Colon Rectal Surgeon (Taiwan) September 2017

group. Reported ratio of peripheral neuropathy varies
among different reports. In other clinical trials, sen-
sory symptoms causing functional impairment have
been found in only approximately 15% of patients af-
ter a cumulative dose of 780~850 mg/m? but in 50%
of patients at a cumulative dose of 1170 mg/m?.” Re-
cent studies revealed approximately 80% of colorectal
cancer patients treated with oxaliplatin alone or in
combination with other chemotherapeutics experi-
enced neurotoxicity, and impairment may be perma-
nent.®!° Regarding chemotherapy-induced peripheral
neuropathies, American Society of Clinical Oncology
Clinical Practice Guideline recommended no agents
for the prevention.'" Up to now, treatment modifica-
tion or withdrawal have been considered the only reli-
able methods available, even though this cannot guar-
antee protecting patients from severe peripheral neu-
ropathy, particularly if coasting (progression of symp-
toms after discontinuation of treatment) occurs.'?

In addition, for patients quitted due to allergic re-
action, the median cumulative dose of Oxaliplatin is
680.5 mg/m>. In previous studies, the incidence of al-
lergic reactions tended to increase modestly from 5-7
cycles of treatment. Many of grade > 3 allergic reac-
tions developed without the preceding episode of
grade-1 or -2 allergic reactions.'* Our results con-
sisted with these findings. Hypersensitivity may lead
to the withdrawal of the chemotherapy, thereby reduc-
ing the number of therapeutic options. In previous re-
ports, reintroduction of oxaliplatin is generally possi-
ble in grade 1/2 hypersensitive patients using an ap-
propriate premedication strategy: i.e. anti-histamine
and/or steroids, and reduced infusion flow.'* But uni-
form approach to prevent oxaliplatin allergy has not
been established and reintroduction remains associ-
ated with recurrence hypersensitivity reaction, which
requires permanent withdrawal of oxaliplatin infusion
with obvious harmful consequences for the patient.
Efforts strengthening prevention are needed.'

Ofthose refusing ACR, they are of older age (79.7
year old, p < 0.001), and poorer performance status
(PS> 2:14.7%, p <0.001), compared with receiving
FOLFOX. Besides, 199 cases received ACR other
than FOLFOX, most adopted oral Ufur or Xeloda.
Their age was also older (78.6 year old, p < 0.001)

than FOLFOX group. In a recent retrospective analy-
sis, only a small incremental survival benefit for pa-
tients older than 75 years with stage III colon cancer
receiving oxaliplatin containing regimens over non-
oxaliplatin regimens.'® The subset analyses of the
MOSAIC trial, patients aged 70~75 years with stage
IT or III colon cancer showed a lack of survival benefit
from the addition of oxalipatin.'” Besides, the subset
analysis of the NSABP C-07 trial found that yield no
survival benefit from adding oxalipatin to 5-FU/LV in
patients older than 70 years with stage II or III colon
cancer, with a trend towards decreased survival (Haz-
ard ratio = 1.18, 95% confidence interval: 0.82~1.62).'
Our practice matches current trend for old age patient.

This is a single center retrospective cohort study,
and the outcomes may have been influenced by un-
measured clinical characteristics and other confound-
ing factors.

Conclusions

Half of patients completed full course adjuvant
FOLFOX. Preventive termination and peripheral neu-
ropathy are the main reasons for quitting. Therapy to
prevent or ameliorate Oxaliplatin-related neuropathy
is needed to improve the completion rate of FOLFOX.
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