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Abstract

Colorectal Cancer (CRC) incidence and mortality had been steadily increasing over time in the past decades. To reduce CRC incidence
and mortality, precision medicine in CRC needs to be extensively studied and highly developed. We proposed a novel precision
medicine in CRC that should combine precision treatment with precision prevention in CRC based on integration of western and
traditional Chinese medicine, which is theoretically much more precise, comprehensive, and have better efficacy than current routine
treatment in CRC. In this protocol, we planned to conduct a randomized clinical trial. The expected survival indexes including the
survival time, life quality and one-year or two-year survival rate in the proposed precision medicine group shall be significantly
better than that in the control group. This novel precision medicine in CRC shall help reduce CRC incidence and mortality eventually.
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Introduction

Colorectal Cancer (CRC) has become a common malignant can-
cer worldwide [1-6]. There were 1800,977 newly diagnosed CRC
cases and 861,663 deaths worldwide in 2018, and its age-standard-
ized incidence rate was averagely 19.7/100,000 people, ranking in
the third among 36 cancers, and its age-standardized mortality rate
was 8.9/100,000 people, ranking in the second among 36 cancers

[3,4]. Both CRC incidence and mortality in China were linearly in-
creasing over time in the past 10 years [2-4]. There were 521,490
newly diagnosed CRC cases and 247,563 deaths in China in 2018,
and its age-standardized incidence rate was 23.7/100,000, ranking
in the second among 36 cancers, and its age-standardized mortali-
ty rate was 10.9/100,000 people, ranking in the second among 36
cancers [3,4]
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The increasing trend in CRC incidence in China is mainly related
to the economic development which index is named human devel-
opment index in the past decades [3]. The risk factors associated
with CRC incidence include smoking (cigarette smoke), drinking
(alcohol consumption), lack or too little vegetables and fruit con-
sumption, too much red/processed meat consumption, being obese,
physical inactivity, being not periodically participating in screening
tests (which helps remove polyps or other precancer conditions to
prevent CRC), and other factors [2]. And the main factors related
to CRC mortality have being diagnosed at the late stage, being not
participating in screening tests, lack effective therapy, ineffective
therapy to cause CRC recurrence, lack appropriate health education
to prevent CRC recurrence, and others [2,7].

In order to reduce the CRC incidence and mortality, a lot of at-
tention has been paid to precision diagnosis (focusing on individu-
al CRC diagnosis) and precision treatment [5,6,8], but not much to
the individual CRC prevention-precision prevention. Both precision
diagnosis and precision treatment mainly depend on individual ge-
netic mutations of the tumors obtained through biopsy which have
notreally helped improve the CRC prognosis in the population at all
(as known the CRC mortality in China has been going up over time
in the past 10 years). In addition, due to the colorectal special struc-
ture and functions and its residue after the surgery (it is impossible
to remove the whole colon and rectum parts when the first primary
CRC diagnosed), CRC have a good chance to get recurrent. There-
fore, we proposed to combine treatment with precision prevention
together during the CRC treatment.

Precision treatment in CRC based on western and traditional
Chinese medicine tends to be more effective [9]. We believe add-
ing precision prevention to precision medicine in CRC based on
integration of western medicine and traditional Chinese medicine
shall be much more effective. Therefore, we proposed an innovative
precision medicine which combines treatment with precision pre-
vention based on integration of western medicine and traditional
Chinese medicine.

Precision prevention and treatment requires advanced technol-
ogy and skills in medicine for CRC prevention, diagnosis, and treat-
ment. Considering the facts that current medicine, molecular biolo-
gy, environmental health science, genomics and many other related
sciences and technologies have been getting advanced and matured
enough, it is possible for precision prevention and treatment in CRC
to come true.
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With the current advanced science and technology, our proto-
col of precision treatment and prevention in CRC can be feasible
theoretically and practically. Based on literature search through the
databases of www.medbooks.com.cn, Medline, and PubMed, there
was no similar report to our protocol, which indicated our pro-
posed precision medicine in CRC is innovative.

Methods
Study Design and Patients

We designed a double blinded randomized clinical trial to test
the efficacy of our proposed precision medicine in CRC. All patients
shall be invited and provided with a consent form. Once patients
agree and sign the consent form, they shall be randomized into two
groups, one treated with individually personalized therapy based
on proposed precision medicine as an experimental group and the
other with routine treatment as a control group. This individual-
ly personalized therapy shall change with the CRC situation and
other related information during the follow-up. This protocol was
approved by the Ethics Committee of the Quzhou Hospital of Tradi-
tional Chinese Medicine (TCM) before and after obtaining the grant
supported by the Zhejiang Chinese Medical University Affiliated
Hospital Specific Scientific Research Fund (Grant #: 2021FSYYZZ11
to Dr. Hong-Hong Zhu).

Study patients shall be those diagnosed with primary CRC in
Quzhou city.

A. Inclusion Criteria are

a) newly (defined as within three months) diagnosed with
primary CRC patients and

b) ageranging from 18 to 75 years old.

B. Exclusion Criteria are those

a) having severe disease with kidneys or heart
b) being allergic to Chinese herbs

c¢) having mental illness and

d) having severe contagious diseases.

Proposed Innovative Precision Medicine in CRC: Precision
Treatment and Prevention in CRC Based on Integration of Western
and Chinese Medicine
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Table 1: Proposed novel precision medicine in Colorectal Cancer (CRC) named as Precision treatment and prevention in CRC: Com-
bining precision treatment with precision prevention based on integration of western and Chinese medicine [2,5,7-12].

Precision Treatment and Prevention in CRC

Precision Prevention in CRC

Precision Treatment in CRC

Western Medicine Chinese Medicine

Western Medicine Chinese Medicine

Treat before CRC onset: prevention

1% Prevention: Exposure prevention o
prescription

Herbal treatment

Herbal extracts

Health education: No smoking, less
drinking, healthy diet, appropriate
exercise, keep a good mood, etc.

Chinese exercises
Keep a good mood

etc.

2" Prevention: Acquisition pre-
vention

Treat CRC at its early stage: preven-
tion prescription

Herbal treatment

Ear point sticker

Health education & Screening for
early stage: colonoscopy, FOBT, FS,
surgery, etc.

Herbal extracts
Chinese exercises
Keep a good mood

etc.

31 Prevention: Progression pre-
vention

Treat CRC to prevent its progres-
sion: prevention prescription

Herbal treatment
Acupuncture
Point injection
Ear point sticker

Health education for behavior &
diet changes and treat to prevent
progression:

Multiple-herb chemotherapy
Modern herbal extracts
Herbal coloclyster
Chinese exercises
Keep a good mood

etc.

4™ Prevention: Complication pre-
vention

Treat CRC to prevent complications:
prevention prescription

The same as 3™ stage but empha-
size on health education for behav-
ior & diet changes

The same as 3™ stage but the dose
and combinations may be different

5t Prevention: Death/disability
prevention

Treat CRC to prevent death/disabil-
ity: prevention prescription

The same as 4" stage but the dose

The same as 4 stage . .
& and combinations may be different

We proposed an innovative precision medicine in CRC named
as precision prevention and treatment in CRC in 2021, which com-
bines precision treatment with precision prevention in CRC based
on integration of western medicine and traditional Chinese med-
icine (Table 1) [2,5,7-12] to come up with individually personal-
ized therapy for each CRC patients in the experiment group. For
example, if a 55-years-old man with smoking and drinking habits
is diagnosed with primary CRC at the stage II, then the individual
personalized therapy for this patient shall be: health education for
stopping smoking and drinking, to arrange a surgery to remove the
tumor as soon as possible, to use acupuncture to help recover from
the surgery, and then to start treatment (based on individual histo-
pathological results and or genetic mutations, either chemotherapy
based on western medicine or herb treatment based on tongue and
pulse or acupuncture or their combination or sequential treatment
when the patient has recovered from the surgery. This personal-

ized therapy shall be changed with the change in disease situation
during the follow-up.

Data Collection

Questionnaire data and clinical information shall be collected
for each participant at the baseline and follow-ups. Questionnaire
data including demographic information, lifestyle such as smok-
ing and drinking, diet habit, and other related information shall be
collected once the CRC is diagnosed. Clinical information includes
CRC symptoms and signs and its stage, histopathologic results, and
gene mutations such as KRAS, NRAS, BRAF, PI3KCA, and FGFR, se-
rum biomarkers such as Carcinoembryonic Antigen (CEA), carbo-
hydrate antigen 19-9 (CA-199), and pyruvate kinase isoenzyme M2
(M2-PK), clinical symptoms and signs based on Chinese medicine
such as type of patients’ tongue and pulse and others.
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Statistical Analysis

STATA SE 15.1 shall be used to estimate the sample size for
this pilot study. Set the type I error at 5%, type Il error at 20% and
expected survival rate ratio between the experiment and control
group at 2, using Schoenfeld method for the log rank survival anal-
ysis, the minimum sample size needs 33 CRC patients per group.
Considering the limit of the study time and effort and 20% lost to
follow-up, we plan to recruit 50 CRC patients per group. Cox regres-
sion and log rank analysis will be used for data analysis.

Expected Results

After controlling for other risk factors, the survival time in
the proposed precision medicine group shall be significantly lon-
ger than that in the control group; the life quality in the proposed
precision medicine group shall be significantly higher than that in
the control group; and the one-year or two-year survival rate in the
proposed precision medicine group shall be significantly higher
than that in the control group.

Discussion

Our proposed innovative precision medicine in CRC, i.e., pre-
cision treatment and prevention based on integration of western
medicine and traditional Chinese medicine in CRC, shall have better
efficacy than the current precision medicine in CRC based on the
personal genome information in this pilot study based on the find-
ings of the survival time, life quality and the one-year or two-year
survival rate between the two groups. In theory, novel precision
medicine combining precision treatment based on western medi-
cine with

a) precision treatment based on traditional Chinese medi-
cine

b) precision prevention based on western medicine and

c¢) precision prevention based on Chinese medicine together,
either simultaneously or sequentially shall overall improve the
CRC survival rate and time and their life quality.

In practically, the real situation of CRC, especially the metastatic
CRC, however, is much more complicated than what we thought. We
believe this innovative precision medicine in CRC shall help reduce
CRC incidence and mortality in the long run.

Copyright© Hong-Hong Zhu

Acknowledgment

This study is supported by the Zhejiang Chinese Medical Uni-
versity Affiliated Hospital Specific Scientific Research Fund (Grant
#: 2021FSYYZZ11).

Conflict of Interest
None.

References

1. Melina Arnold, Monica S Sierra, Mathieu Laversanne, Isabelle
Soerjomataram, Ahmedi Jemal, et al. (2017) Global patterns and trends
in colorectal cancer incidence and mortality. Gut 66(4): 683-191.

2. Hong Hong Zhu (2013) Perspectives of mass colorectal cancer screening
and early clinical diagnosis. GHR 2(5): 564-567.

3. Miranda Fidler, Freddie Bray, Isabelle Soerjomataram (2017) The global
cancer burden and human development. Scand ] Public Health 46(1):
27-30.

4. Freddie Bray, Jacques Ferlay, Isabelle Soerjomataram, Rebecca L Siegel,
Lindsey A Torre, et al. (2018) Global cancer statistics 2018: GLOBCAN
estimates of incidence and mortality worldwide. CA Cancer | Clin 68(6):
394-424.

5. Qi Feng Peng, Jun Chang, Cheng Chuan Wang, Ping He (2018) Precision
treatment in colorectal cancer based on Chinese medicine. Chinese | of
Coloproctology 38: 52-55.

6. LiHong Xu, Jun Jie Hu, Shao Zhong Wei (2018) The developmental trend
of precision treatment in colorectal cancer. Chinese ] Surgical Oncol
10(5): 273-282.

7. Shan Rong Cai, Su Zhan Zhang, Hong Hong Zhu, Shu Zheng (2009)
Barriers to colorectal cancer screening: a case-control study. World ]
Gastroenterol 15(20): 2531-2536.

8. Ji Fu, Guo Le Lin (2016) Application of molecular diagnostic techniques
in precision medicine of personalized treatment for colorectal cancer.
Chinese ] Gastroint Surgery 19(1): 22-26.

9. Zhi Bin Liu (2019) Effectiveness of precision treatment in colorectal
cancer based on western and Chinese medicine. Contemporary Medicine
Forum 17(4): 228-229.

10. Ronald Hattis (2020) The Five Stage of Disease and Prevention.

11.Shan Rong Cai, Hong Hong Zhu, Yan Qin Huang, Qi Rong Li, Xin Yuan
Ma, et al. (2016) Cost-effectiveness between double and single fecal
immunochemical test(s) in a mass colorectal cancer screening. Biomed
Res Int 2016: 6830713.

12. Wen Meng, Hong Hong Zhu, Shan Rong Cai, Qi Dong, Shu Zheng, et al.
(2012) Serum M2-Pyruvate Kinase: A promising non-invasive biomarker
for colorectal cancer mass screening. World ] Gastrointest Oncol 4(6):
145-151.

American Journal of Biomedical Science & Research


https://pubmed.ncbi.nlm.nih.gov/26818619/
https://pubmed.ncbi.nlm.nih.gov/26818619/
https://pubmed.ncbi.nlm.nih.gov/26818619/
https://pubmed.ncbi.nlm.nih.gov/28669281/
https://pubmed.ncbi.nlm.nih.gov/28669281/
https://pubmed.ncbi.nlm.nih.gov/28669281/
https://pubmed.ncbi.nlm.nih.gov/30207593/
https://pubmed.ncbi.nlm.nih.gov/30207593/
https://pubmed.ncbi.nlm.nih.gov/30207593/
https://pubmed.ncbi.nlm.nih.gov/30207593/
https://pubmed.ncbi.nlm.nih.gov/19469005/
https://pubmed.ncbi.nlm.nih.gov/19469005/
https://pubmed.ncbi.nlm.nih.gov/19469005/
https://pubmed.ncbi.nlm.nih.gov/26797832/
https://pubmed.ncbi.nlm.nih.gov/26797832/
https://pubmed.ncbi.nlm.nih.gov/26797832/
https://pubmed.ncbi.nlm.nih.gov/27144171/
https://pubmed.ncbi.nlm.nih.gov/27144171/
https://pubmed.ncbi.nlm.nih.gov/27144171/
https://pubmed.ncbi.nlm.nih.gov/27144171/
https://pubmed.ncbi.nlm.nih.gov/22737276/
https://pubmed.ncbi.nlm.nih.gov/22737276/
https://pubmed.ncbi.nlm.nih.gov/22737276/
https://pubmed.ncbi.nlm.nih.gov/22737276/

