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A fatal myelosuppression, diarrhea and neurotoxicity induced
by combination of irinotecan and tegafur-gimeracil-oteracil
potassium in the treatment of colon cancer: a case report

Yang-Xi Liu", Ke-Jia Le', Chi Zhang', Min Cui', Hong Zhov’, Ying-Jie Su', Zhi-Chun Gu'

'Department of Pharmacy, *Department of Gastrointestinal Surgery, Renji Hospital, School of Medicine, Shanghai Jiaotong University, Shanghai

200127, China

"These authors contributed equally to this work.

Correspondence to: Ying-Jie Su, MD; Zhi-Chun Gu, MD. Department of Pharmacy, Renji Hospital, School of Medicine, Shanghai Jiaotong University,

Shanghai 200127, China. Email: suyingjie@renji.com; guzhichun2 13@163.com.

Abstract: Chemical treatment is the vital pattern for colon cancer patients after surgery. Irinotecan and
tegafur-gimeracil-oteracil potassium (S-1) combined chemotherapy is effective on metastatic colorectal
cancer (mCRC). Nevertheless, patients receiving this combined chemotherapy might suffer the adverse
drug reaction (ADR), such as myelosuppression and/or diarrhea, which could lead to poor prognosis. Here,
we report a 76-year-old Chinese female who died due to the toxicity of combined therapy with irinotecan
and S-1. This patient received irinotecan and S-1 combined therapy for 6 sessions after laparoscopic radical
operation on colon cancer. After 6 sessions of chemotherapy, myelosuppression and severe diarrhea appeared
with delirious accompanied. Antineoplastic agents were stopped immediately due to the appearance of III
grade myelosuppression and IV grade diarrhea. Loperamide and octreotide were used to stop diarrhea,
while granulocyte colony-stimulating factor (G-CSF) and recombinant human IL (IL-11) were used to
improve blood cell count. Meanwhile, intravenous fluid replacement was continuously transfused to maintain
water electrolyte balance. The patient remained continuous insanity and died 4 days after admission
because of multiple organ failure, cardiac insufficiency, sever myelosuppression and ascending colon cancer.
Myelosuppression is the principal toxicity associated with chemotherapy. And delayed-onset diarrhea is most
frequently reported ADR of irinotecan, which could also be induced by S-1. Moreover, neurotoxicity is rarely
reported as ADR for both irinotecan and S-1. Postoperative adjuvant chemotherapy should be carefully
selected according to specific condition of patient. Blood routine examination should be monitored, and
clinical manifestations should be carefully observed to ensure the safety and effectiveness of chemotherapy

during the treatment.
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Introduction

Chemotherapy after laparoscopic radical operation varies
from different neoplasm stage of patients with colon cancer.
Currently, irinotecan combined S-1 therapy shows efficacy
on metastatic colorectal cancer (mCRC) (1). However,
substantial adverse effects, such as gastrointestinal toxicity

and hematological toxicity, decrease the efficacy of the
treatment. Meanwhile, increased concern for living quality
of cancer patients also limits its usage.

Irinotecan, a water-soluble camptothecin analogue,
has been approved for the treatment of patients with

advanced CRC through inhibition of the nuclear enzyme
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Table 1 The changes of laboratory indexes during hospitalization

Laboratory indexes Before chemotherapy D1 D2 D3 D4 D5 D6
WBC (x10°%/L) 7.7 0.2 0.43 0.97 2.76 6.78 13.08

N (%) 59.4 10 13.9 48.9 64 73.9 71.6
RBC (x10'%/L) 3.93 2.01 1.62 2.35 2.87 2.53 2.2

Hb (g/dL) 9 5.6 4.5 6.3 8.3 7.2 6.4

PLT (x10%/L) 186 24 13 32 48 43 1.1

WBC, white blood cell count; N, neutrophil granulocyte; RBC, red blood

topoisomerase I (2). The principle adverse effects of
irinotecan are diarrhea and neutropenia. It is reported that
the adverse events were dose-depended when combined
with fluorouracil/folinic acid (3). Fluoropyrimidine S-1
is active in wide range of solid tumors by reversibly
inhibiting the rate-limiting enzyme in 5-fluorouracil
(5-FU) degradation (4). Currently, few articles reported
the adverse events of S-1 and the combination therapy.
The combination chemotherapy with irinotecan and S-1
has been approved for second-line therapy of mCRC. This
is a case report on severe myelosuppression, diarrhea and
neurotoxicity induced by combination of irinotecan and S-1.

Case presentation

A 76-year-old Chinese female with a 1-month history
of bleeding in stool has been diagnosed ascending colon
cancer. The patient received laparoscopic radical operation
on colon cancer, and was defined as T3NOMO by clinical
characteristic and cell pathology examination. The
patient recovered well during her 11-day stay in hospital.
Fifteen days after discharge, she returned to hospital for
chemotherapy treatment. Laboratory data on admission
before first chemotherapy presented as follows: white
blood cell count 7.7x10°/L [reference, (3.97-9.15)x10°/L];
neutrophil granulocyte 59.4% (reference, 50-70%); red
blood cell count 3.93x10"/L [reference, (3.68-5.13)x10°/L];
hemoglobin 119 g/dL (reference, 113-151 g/dL); blood
platelet count 186x10°/L [reference, (101-320)x10°/L].
Physical examination showed the patient has a clear
conscious and absence of gastrointestinal abnormalities,
meanwhile the patient had no family history of psychosis
and was mentally stable.

The patient received second-line chemotherapy regimen
which consists of irinotecan 240 mg through embedded
venous transfusion port and S-1 capsule (80 m/day, bid,
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cell count; Hb, hemoglobin; PLT, blood platelet count.

d1-14) for oral administration because she was allergic to
oxaliplatin. The combined chemotherapy repeated every
21 days for each cycle. During the whole treatment of
chemotherapy, there was no regular monitoring on blood
routine examination, liver function or conventional imaging
examination.

Three days after the 6th treatment (124 days after the
first chemotherapy), the patient suffered from diarrhea
which occurred 2-3 times daily, accompanied by mild
abdominal pain, which did not draw the patient’s attention.
For the next four days, diarrhea gradually worsened and
occurred 7-10 times daily. Nine days after the last round
of chemotherapy, the patient presented delirium and
unclear consciousness, and was admitted to emergency
treatment. The temperature was 38.6 °C (reference,
36.0-37.4 °C), heart rate was 126 beats per minute
(reference, 60-100 bpm), breathing rate was 26 per
minute (reference, 16-20 per minute), and blood pressure
was 105/65 mmHg (reference, 90-140/60-90 mmHg).
Laboratory data showed as follows: white blood cell count
0.20x10°/L [reference, (3.97-9.15)x10°/L]; neutrophil
granulocyte 10.0% (reference, 50-70%); red blood
cell count 2.01x10"*/L (reference, 3.68-5.13x10"/L);
hemoglobin 5.6g/dL (reference, 11.3-15.1 g/dL); blood
platelet count 24x10”/L [reference, (101-320)x10°/L].

The patient was diagnosed with grade 3 myelosuppression
(anemia, bone marrow hypocellular, and febrile neutropenia)
and grade 4 diarrhea according to common terminology
criteria for adverse events (CTCAE) toxicity judgment
standard (5). granulocyte colony-stimulating factor (G-CSF)
and recombinant human IL (IL-11) were immediately
given to improve the hemogram, whereas laboratory data
showed slow improvement in myelosuppression for the
next three days (Zable 1). Intensive loperamide therapy was
given with diarrhea remained uncontrolled. Intravenous
hydration therapy was taken to maintain water and
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Table 2 Treatment and timeline of the present case

Liu et al. Fatal ADR associated with irinotecan and S-1

Month Symptoms and diagnosis Treatment
1 Bleeding in stool
2

Day 1-11  Ascending colon cancer (TSNOMO)

Hospitalization and laparoscopic radical operation

Day 12-27 - Discharge
Day 28 Good physical and mental condition 6 rounds of chemotherapy treatment: irinotecan 240 mg iv at the first day, S-1
capsule orally from day 1 to day 14 (80 mg/day, 2/d), 21 days for one round
3-6 - -
7
Day 1-8  Diarrhea (2-3 times daily till 7-10 times daily)  Discharge
Day 9 Delirium and unclear consciousness, Grade 3 G-CSF 300 pg sc daily
myelosuppression and Grade 4 diarrhea IL-11 6 mg sc daily
Loperamide 4 mg orally 2/d
NS 500 mL +10% KCI 3 g iv 2/d
Compound sodium chloride
Injection 500 mL iv 2/d
Imipenem 0.5 g iv 3/d
Day 10 Arrhythmia, somnolence, low blood pressure  Adrenaline 11 pg/kg/h,
and petechiae Norepinephrine 22 pg/kg/h
Amiodarone 300 mg iv
Day 11 Declared dead -

iv, intravenous; S-1, tegafur-gimeracil-oteracil potassium; G-CSF, granulocyte colony-stimulating factor; IL-11, recombinant human IL; sc,

subcutaneous; 2/d, twice daily; 3/d, three times daily; NS, normal saline.

electrolyte balance, while antibiotics were taken for the
fever. On the second day, diarrhea reduced by contrast, and
patient’s consciousness recovered once. However, arrhythmia
developed as well as somnolence companied with chest
distress at evening. The patient was then transferred to ICU
for further treatment. Positive inotropic support (adrenaline
11 pg/kg/h, norepinephrine 22 pg/kg/h) were needed to
maintain blood pressure and heart rate. However, low blood
pressure induced by arrhythmia occurred iteratively, and
petechiae appeared during the first day at intensive care unit
(third day after hospitalization). The patient declared dead
the next day. The details of historical and current treatment
were showed in Tible 2.

Discussion

For patients with colon cancer at stage III or higher,
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adjuvant chemotherapy after surgery is an important way
to improve the prognosis. 5-FU based chemotherapy,
FOLFOX or CAPOX chemotherapy have been applied
widely as the first-line chemotherapy regimens of
colorectal carcinoma (6). However, the patient showed
allergic reaction to oxaliplatin, which was considered as
the regimen of first-line chemotherapy. Irinotecan is a
topoisomerase I inhibitor which shows effectiveness as
monotherapy in advanced colorectal cancer (CRC), and is
more effective in combination with fluorouracil. S-1 is an
oral fluoropyrimidine that includes three different agents:
tegafur, gimeracil and oteracil. Some researches indicated
irinotecan and S-1 combined therapy might have good
efficacy on mCRC, and several countries outside the United
States used the combined therapy as second-line treatment.
Myelosuppression appears common in combined

chemotherapy. And diarrhea could be induced by both
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Table 3 Adverse drug reaction probability scale of the present case
Question Yes No Do not know Score
1. Are there previous conclusive reports on this reaction? +1 0 0 +1
2. Did the adverse event appear after the suspected drug was administered? +2 -1 0 +2
3. Did the adverse reaction improve when the drug was discontinued or a specific +1 0 0 +1
antagonist was administered?
4. Did the adverse reaction reappear when the drug was re—administered? +2 -1 0 0
5. Are there alternative causes (other than the drug) that could on their own have caused -1 +2 0 +2
the reaction?
6. Did the reaction reappear when a placebo was given? -1 +1 0 0
7. Was the drug detected in the blood (or other fluids) in concentrations known to be toxic?  +1 0 0 0
8. Was the reaction more severe when the dose was increased or less severe when the +1 0 0 0
dose was decreased?
9. Did the patient have a similar reaction to the same or similar drugs in any previous +1 0 0 0
exposure?
10. Was the adverse event confirmed by any objective evidence? +1 0 0 0

Total score

irinotecan and S-1, even though S-1-related hyper enteritis
happened less than irinotecan induced delayed-onset
diarrhea. Although unconsciousness might be caused by
water electrolyte imbalance, the serum electrolytes were
normal during the hospitalization. Therefore, neurotoxicity
associated with the coadministration of irinotecan and
S-1 cannot be excluded according to Naranjo Adverse
Drug Reaction Probability Scale score (definite >8 points,
probably 4-8 points, possible 1-4 points, doubtful 0 points).
The patient’s Naranjo score (Adverse Drug Reaction
Probability Scale) being 6 indicated that her life-threatening
diarrhea, myelosuppression and neurotoxicity were probably
caused by both irinotecan and S-1 (7able 3).

As far as we concerned, life-threatening diarrhea and
myelosuppression is dose-limiting toxicities of irinotecan,
which could also appear in S-1 chemotherapy. Therefore,
monitoring blood parameters and gastrointestinal adverse
effects are normally required during the chemotherapy.
Noticeably, this patient did not follow the doctor’s advice
during 6 rounds of irinotecan and S-1 combined therapy.
Once severe diarrhea and myelosuppression occurred, the
patient was critically ill. Although medics speeded up the
rescue work, the patient still died. Neurotoxicity is first
reported at irinotecan and S-1 combined therapy.

Diarrhea and neutropenia are the main dose-limiting
toxicities of irinotecan monotherapy (7). It was reported 80%
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of patients using irinotecan presented diarrhea, and 30-40%
of them were grade 3 to 4 (2). Diarrhea caused by irinotecan
has two types: cholinergic-like syndrome which is usually
occurs acutely during or immediately after infusion, another
is delayed-onset diarrhea appears about 5-6 days after its
administration on every 3 weeks schedule (8,9). It is reported
life-threatening diarrhea maybe related to exposure to SN-
38 and UDP-glucuronosyltransferase 1A1 gene (10). S-1
related diarrheas were less reported than irinotecan induced
diarrheas, but the incidence rate of S-1 induced diarrhea
above grade 3 was still 34.5% during the treatment (11).
The patient appeared mild diarrhea after the 6th treatment
and developed to grade 4 diarrhea on the 9th day
(CTCAE standard), which could eliminate the possibility
of cholinergic-like syndrome. But delayed-onset caused
irinotecan and S-1 related diarrhea could not be excluded.
Myelosuppression is the most common adverse effect
of all cytostatic agents which always lead to chemotherapy
failure. A post-marketing surveillance of 13,935 patients
treated with irinotecan in Japan reported high incidence
of myelosuppression (grade 3 or more) with leukopenia
being 23.8% and 38.3%, thrombocytopenia being 6.5%
and 14.3% for lone and concomitant use, respectively (12).
The incidence of S-1-related blood and lymphatic system
disorders is as high as 68.47%, with severity being grade
I/II for most cases. It is reported that DPYP gene could
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influence the activity of 5-FU metabolic enzyme, which
might contribute to the difference in blood concentration
of S-1 (13). Therefore, patients with lower enzyme activity
on S-1 might suffer higher risk of myelosuppression. In
fact, myelosuppression is predictable with blood routine
examination, and the use of antimicrobials, RHG-CSF and
immunopotentiator could help prevent infection and death.
In this case, the patient did not take doctors’ advice of
regularly monitoring blood indicator.

As a result, the patient was in a critical condition
when severe neutropenia and diarrhea were found (8).
Neurotoxicity is commonly reported in platinum-based
regimens, and rarely happened in irinotecan or S-1 relevant
chemotherapy. Despite of this, neurotoxicity could result
from water-electrolyte imbalance which induced by diarrhea,
abnormal liver or kidney function. However, the patient in
this case had normal level of renal function and metabolism
of electrolytes. Accordingly, the possibility was large
considering that neurotoxicity was induced by chemotherapy.

Conclusions

The combination of chemotherapy with irinotecan and S-1
might cause severe adverse effects such as myelosuppression,
diarrhea or even neurotoxicity. Therefore, to ensure the
safety and the effectiveness of chemotherapy;, it is important
to evaluate the variation in biochemical parameters during
the course of treatment. In case of severe adverse effects,
physicians should immediately make the judgement and
give the individualized treatment. And the self-care and
self-monitoring of patient is also unneglected an early stage
of adverse effects.

Acknowledgments

Funding: The present Case Report was supported by
Research Funds of Shanghai Health and Family Planning
commission (20184Y0022), Cultivation fund of clinical
research of Renji hospital (PY2018-I1I-06), Clinical
Pharmacy Innovation Research Institute of Shanghai Jiao
Tong University School of Medicine (CXY]JY2019ZD001,
CXYJY2019QN004) and Program for Key but Weak
Disciplines of Shanghai Municipal Commission of Health
and Family Planning (2016ZB0304).

Footnote

Conflicts of Interest: All authors have completed the ICMJE

© Translational Cancer Research. All rights reserved.

Liu et al. Fatal ADR associated with irinotecan and S-1

uniform disclosure form (available at http://dx.doi.
org/10.21037/tcr.2019.11.39). The authors have no conflicts
of interest to declare.

Ethical Statement: The authors are accountable for all
aspects of the work in ensuring that questions related
to the accuracy or integrity of any part of the work are
appropriately investigated and resolved. All procedures
performed in study involving human participants were in
accordance with the ethical standards of the institutional
and/or national research committee(s) and with the
Declaration of Helsinki (as revised in 2013). Written
informed consent was obtained from the patient’s relatives
for publication of this case report.

Open Access Statement: This is an Open Access article
distributed in accordance with the Creative Commons
Attribution-NonCommercial-NoDerivs 4.0 International
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with
the strict proviso that no changes or edits are made and the
original work is properly cited (including links to both the
formal publication through the relevant DOI and the license).
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1. Choi YH, Kim TW, Kim KP, et al. A Phase II study of
clinical outcomes of 3-week cycles of irinotecan and
S-1 in patients with previously untreated metastatic
colorectal cancer: influence of the UGT1A1 and
CYP2A6 polymorphisms on clinical activity. Oncology
2012;82:290-7.

2. Glimelius B. Benefit-risk assessment of irinotecan in
advanced colorectal cancer. Drug Saf 2005;28:417-33.

3. Vanhoefer U, Harstrick A, Kohne CH, et al. Phase I study
of a weekly schedule of irinotecan, high-dose leucovorin,
and infusional fluorouracil as first-line chemotherapy in
patients with advanced colorectal cancer. J Clin Oncol
1999;17:907-13.

4. Saif MW, Syrigos KN, Katirtzoglou NA. S-1: a promising
new oral fluoropyrimidine derivative. Expert Opin Investig
Drugs 2009;18:335-48.

5. Kluetz PG, Chingos DT, Basch EM, et al. Patient-
Reported Outcomes in Cancer Clinical Trials: Measuring
Symptomatic Adverse Events With the National Cancer
Institute's Patient-Reported Outcomes Version of the

Transl Cancer Res 2020;9(1):382-387 | http://dx.doi.org/10.21037/tcr.2019.11.39


http://dx.doi.org/10.21037/tcr.2019.11.39
http://dx.doi.org/10.21037/tcr.2019.11.39
https://creativecommons.org/licenses/by-nc-nd/4.0/

Translational Cancer Research, Vol 9, No 1 January 2020

Common Terminology Criteria for Adverse Events (PRO-
CTCAE). Am Soc Clin Oncol Educ Book 2016;35:67-73.

6. Benson AB, Venook AP, Al-Hawary MM, et al. NCCN
Guidelines Insights: Colon Cancer, Version 2.2018. ] Natl
Compr Canc Netw 2018;16:359-69.

7. Siu LL, Rowinsky EK. A risk-benefit assessment of
irinotecan in solid tumours. Drug Saf 1998;18:395-417.

8. Rougier P, Bugat R, Douillard JY, et al. Phase II study of
irinotecan in the treatment of advanced colorectal cancer
in chemotherapy-naive patients and patients pretreated
with fluorouracil-based chemotherapy. J Clin Oncol
1997;15:251-60.

9. Abigerges D, Armand JP, Chabot GG, et al. Irinotecan
(CPT-11) high-dose escalation using intensive high-

dose loperamide to control diarrhea. ] Natl Cancer Inst

Cite this article as: Liu YX, Le KJ, Zhang C, Cui M,
Zhou H, Su Y], Gu ZC. A fatal myelosuppression, diarrhea
and neurotoxicity induced by combination of irinotecan and
tegafur-gimeracil-oteracil potassium in the treatment of colon
cancer: a case report. Transl Cancer Res 2020;9(1):382-387. doi:
10.21037/tcr.2019.11.39

10.

11.

12.

13.

387

1994;86:446-9.

Fujita K, Kubota Y, Ishida H, et al. Irinotecan, a key
chemotherapeutic drug for metastatic colorectal cancer.
World J Gastroenterol 2015;21:12234-48.

Hijioka S, Chin K, Seto Y, et al. Eight-year survival after
advanced gastric cancer treated with S-1 followed by
surgery. World ] Gastroenterol 2010;16:2824-7.
Tadokoro J, Kakihata K, Shimazaki M, et al. Post-
marketing surveillance (PMS) of all patients treated with
irinotecan in Japan: clinical experience and ADR profile of
13,935 patients. Jpn J Clin Oncol 2011;41:1101-11.

Liu XQ, Zhuang M, Wang Z, et al. Correlation between
dihydropyrimidine dehydrogenase and efficacy and toxicity
of fluoropyrimidine drugs. Eur Rev Med Pharmacol Sci
2014;18:2772-6.

© Translational Cancer Research. All rights reserved. Transl Cancer Res 2020;9(1):382-387 | http://dx.doi.org/10.21037/tcr.2019.11.39



