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Abstract

As an anti-tumor drug, cinobufotalin has the effect of inducing apoptosis, inhibiting cell proliferation in malignant tumor cells, and regulating
immune function. Few studies have addressed whether the effects of cinobufotalin can reduce cancer markers. Our purpose is to explore the
effects of cinobufotalin on cancer patients with abnormal levels of CEA. Five cancer patients had the same characteristics after surgery and
chemotherapy according to the National Comprehensive Cancer Network guide with tumor-free lesions and abnormal levels of
carcinoembryonic antigen. They were monitored for carcinoembryonic antigen levels. Ten patients with similar conditions compared the role
function, emotional function, cognitive function, and insomnia between the two groups. Three patients had carcinoembryonic antigen levels
within normal limits. The EORTC QLQ-C30 Chinese version showed that role function, emotional function and cognitive function were
statistically significant in 5 cancer patients (P=0.034, P=0.003, P=0.005, respectively). Emotional function and cognitive function were
statistically significant between the two groups (p=0.000 and p=0.028, respectively). These preliminary study results support the hypothetical
role of cinobufotalin in inhibiting the increasing level of carcinoembryonic antigen, to explore the feasibility of interventions in cancer patients,

when abnormal tumor markers appear after the patients receive standard treatment.
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1. Abbreviations

AJCC, American Joint Committee on Cancer; AP, Appetite loss; CA,
carbohydrate antigen; CEA, carcinoembryonic antigen; CF,Cognitive
Function; CO, Constipation; DI, Diarrhea; DY, Dyspnea; EF,
Emotional Function; EORTC QLQ-C30, the European organization

for the research and treatment of cancer Quality of life questionnaire-

2. Introduction and hypothesis

The aging population, environmental change, and unhealthy lifestyle
have led to the rapid growth of the global cancer burden. Potential
years of life lost and disability-adjusted life years have also shown an
increasing trend and rank first in various diseases. [1,2]Therefore,
cancer has become a major Killer that seriously endangers people's
health and affects the productivity of social labor. The warning roles

C30; FA, Fatigue; FDA, Food and Drug Administration; Fl, financial
difficulty; NCCN, National Comprehensive Cancer Network; NV,
Nausea vomiting; OS, overall survival; PA, Pain; PF, Physical
Function; PFS, progression-free survival; QL, Global quality of life;

RF, Role Function; SF, Social Function; SL, sleep.

of tumor markers in diagnosis, relapse, and progression of cancer are
also becoming areas of increasing interest. Lois A. Daamen et al
showed that tumor markers could detect the recurrence of
postoperative pancreatic cancer, especially carbohydrate antigen
(CA19-9). [3] By monitoring the postoperative tumor markers
carcinoembryonic antigen (CEA) and carbohydrate antigen (CA19-9)
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in 30 patients with stage 11 or Il colon cancer, Claudia Burz et al
showed the importance of predicting the recurrence of colorectal
cancer. Produced in colorectal cancer tissue, one antigen, called a
carcinoembryonic antigen, could elicit an immune response in
patients and could be widely found in digestive system cancers of
endoderm origin as well as normal human serum. [4] CEA could
reflect the existence of a variety of tumors and, thus, is regarded as a
broad-spectrum tumor marker. It is an effective tumor marker for
judgments concerning the curative effect and disease progression, and
it can be used to monitor tumor growth and reflect the prognosis of
colorectal cancer, breast cancer, and lung cancer. [5,6] CEA is an
important marker for all kinds of tumors, especially for patients who
have undergone surgery. However, it must be considered that the
specificity and sensitivity of this marker are not high, and early
diagnosis of a tumor is not obvious.

Early detection, early diagnosis, and early treatment are crucial for
cancer patients, while early surgery is considered a standard for a
possible cure. Postoperative patients are reviewed regularly,
including routine blood tests, image examination, and tumor marker
determination.  Approximately one decade prior, people’s
understanding of tumor markers was more superficial. After surgery
and chemotherapy according to the National Comprehensive Cancer
Network (NCCN) guide, cancer patients are usually monitored based
on normal images with abnormal tumor markers during the long-term

follow-up. Some studies have shown that tumor markers played a

3. Cases and methods

Five cancer patients who underwent surgery and chemotherapy
according to the NCCN guidelines were enrolled in our study. They
were from the Oncology Department of the General Hospital of the
Chinese People's Liberation Army from 2017 to 2018, with ages were
between 45 and 65 years old. They were all treated with surgery and
chemotherapy and then monitored regularly. Subsequently, thelevels
of the tumor marker CEA were found to be abnormal but the imaging
was normal. The anxiety of the patients and their families, however,

was apparent, and they did not participate in chemotherapy treatment

4. Dosage and Safety

The patients consumed 3 capsules twice daily, according to the

instructions. The safety of cinobufotalin was assessed according to

predictive role and may occur a few months earlier than imaging in
some postoperative cancer patients. [7-10] The tumor markers are
then found to be abnormal and the imaging normal when the patient
completes the chemotherapy cycle according to the NCCN guide, or
when the body is unable to tolerate chemotherapy. Thus, the question
of how the doctor can choose a better treatment has been raised.

The cinobufotalin capsule is an anti-tumor agent that is used in
traditional Chinese medicine. It has low toxicity and broad-spectrum
anti-cancer characteristics, demonstrating significant effects for the
treatment of advanced gastric cancer, rectal cancer, and lung cancer.
[11] The main components of cinobufotalin capsule are extracted
from Chinese toad husk, including quintamine, scorpion toxin, an
indole alkaloid, and other substances. It has the functions of
detoxification and eliminating heat, swelling, and diuresis. [12,13]
Xiaochi Ma et al have shown that cinobufotalin is cytotoxic to
hepatoma cells. [14] Some studies have revealed that cinobufotalin
capsule combined with chemotherapy can reduce the level of CEA;
however, little research has explored the use of cinobufotalin capsule
alone for reducing the level of CEA and lowering the risk of
recurrence. This article proposes the construction of an intervention
to reduce CEA levels and improve the quality of life of cancer patients
with abnormal CEA levels and normal imaging after routine surgery
and chemotherapy, among whom the patients and their families have

abnormal anxiety levels and require active treatment.

due to poor physical health or a desire to wait to observe. Based on
the literature and clinical experience, we recommended that the
patients be treated with cinobufotalin and review their progress in two
months. Of course, the patients and their families agreed on this
intervention. All patients provided written informed consent prior to
enrollment in the study. No ethical approval was obtained because
this study did not involve a prospective evaluation, did not involve

laboratory animals, and is noninvasive.

the response of each individual, using National Cancer Institute
Common Toxicity Criteria, version 3.0. [15]
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5. Assessment of efficacy

5.1 The level of the tumor marker CEA

In our study, the results were evaluated mainly by the level of the
tumor marker CEA, for which the patients were assessed twice per
month. In addition, routine imaging examination of patients was also
considered essential. Normal imaging was a prerequisite, and the
decline in the level of the tumor marker CEA was the standard for the
assessment.

5.2 EORTC QLQ-C30 Chinese version

Another assessment standard was the quality of life of cancer patients
according to the Chinese version of the EORTC QLQ-C30. Research

6. Results

6.1 Patients characteristic

Five cancer patients, each with gastric cancer, cervical cancer,
colorectal cancer, and throat cancer, were enrolled postoperation and
post-chemotherapy. The detailed patient characteristics are shown in

Table 1. Almost all the patients were followed-up according to the

Table 1. The characteristics of cancer patients.

on the quality of life of cancer patients has become mainstream in the
medical field, and the FDA clearly stipulates that evaluations of the
quality of life of cancer patients are one of the most important
components of anticancer drugs. [16,17] EORTC QLQ-C30 is a core

scale in the cancer patient quality of life measurement scale system
that was developed by the European Cancer Research and Treatment
Organization for the measurement of the quality of life of all cancer
patients. Currently, QLQ-C30 has been translated into more than
50languages and has been accepted by the medical community. [18-
20] The EORTC QLQ-C30 Chinese version also better reflects the
quality of life of cancer patients. [21-22]

schedule, with only one patient interruption after two months of
medication and a follow-up. Among the cancer patients, the median
age was 58 years, and they were diagnosed with stage 1 or stage Il

cancer(refer to the AJCC Cancer Staging Manual).

NO. | Age | Cancer types Metastasis | Staging Previous treatments

1 58 Gastric Cancer none A Surgery + Chemotherapy
2 63 Gastric Cancer none 1B Surgery + Chemotherapy
3 48 Cervical Cancer none A Surgery + Chemotherapy
4 52 Colorectal Cancer none A Surgery + Chemotherapy
5 67 Throat Cancer none [ Surgery + Chemotherapy

6.2 Assessment of Safety

If discomfort developed, the treatment was reduced or stopped.
Fortunately, no serious adverse reactions were observed, although one
cancer patient experienced a nauseated feeling. In the patient
description, this event occurred only a few times and was gradually
tolerated. Therefore, the drugs were found to be relatively safe in
these five people.

6.3 Assessment of effectiveness

We determined the CEA levels in the patients after nearly 10 months

Table 2. The level of CEA.?

of observation. The detailed information is shown in table 2.
Surprisingly, 3 patients had CEA levels that were within normal
limits. Of course, these findings were not absolute, with small
fluctuations across the study. In 1 patient who had been interrupted at
two months, the CEA level increased slightly, but the patient then
continued to take the drug. The effect was satisfactory after two
months of medication. As shown in Figure 1, the downward trend of
the CEA level was quite obvious, thus providing significantly

encouraging results.

Colorectal Cancer 4.23

Throat Cancer 3.75

Firsttime [Secondtime [Thirdtime [Fourthtime [Fifth time
Gastric Cancer 1 [11.75 8.56 5.72 -4.25
Gastric Cancer 2 6.73 3.52 3.34
Cervical Cancer 5.57 3.35

aGenerally, CEA levels were tested every two months. The blue grid indicates a small elevation of the CEA level; the yellow grid indicates the

CEA level after half a year; the green grid indicates the CEA level after interruption of cinobufotalin for two months.
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Figure 1: The trend of the tested CEA levels (the purple line was interrupted for half a year).

The EORTC QLQ-C30 Chinese version has been widely used to
investigate the quality of life of cancer patients. Thirty items are listed
on this scale, including the functional dimension, symptom
dimension, and overall quality of life. It consists of two main
evaluation results: a raw score (RS) and a standard score (SS). We

Table 3. Comparison of the standard score before and after medication.?

could score points in the field by summing up the entries and dividing
the number of entries included. The detailed information is
summarized in Figure 2. As shown in Table 3, we performed the
statistical analysis and found that the role function, emotional

function, and cognitive function were statistically significant.

Before medicine After medicine

Domain Mean SD Mean SD t p
Physical Function* 80.00 18.26 88.00 .89 -2.058 |0.109
Role Function* 46.67 21.73 63.33 18.26 -3.162 |0.034
Emotional Function* 56.67 10.87 88.33 7.46 -6.516 0.003
Cognitive Function* 70.00 13.94 93.33 0.13 -5.716 |0.005
Social Function* 86.67 13.94 90.00 14.91 -0.535 [0.621
Global quality of life* 58.33 18.63 68.33 12.36 -2.449 10.070
Fatigue * 24.46 21.43 15.53 16.86 2.138  |0.099
Nausea vomiting # 6.67 0.13 3.33 7.46 0.317
Pain # 3.33 7.46 0.00 0.00 0.317
Dyspnea # 20.00 18.26 13.33 18.26 0.317
Insomnia # 46.67 38.00 20.00 29.82 0.102
Appetite loss # 13.33 18.26 20.00 29.82 0.317
Constipation # 13.33 17.21 13.33 23.31 0.317
Diarrhea # 6.67 14.91 0.00 0.00 0.317
financial difficulty # 0.00 0.00 L2 18.26 0.157

&*The data conform to the normal distribution and were calculated using the paired T-test. # The data do not conform to the normal distribution

and were calculated by the U test.
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Bbefore medicine

Bafter medicine

PF RF EF CF SF QL FA NV PA DY SL AP CO DI FI

Figure 2: The mean raw score before medication and after medication.

Abbreviations: AP, Appetite loss; CF, Cognitive Function; CO, Constipation; DI, Diarrhea; DY, Dyspnea; EF, Emotional Function; FA, Fatigue;

FI, financial difficulty; NV, Nausea vomiting; PA, Pain; PF, Physical Function; QL, Global quality of life; RF, Role Function; SF, Social Function;

SL, sleep.

6.4 Comparison between patients with and without taking medicine

The significant differences prompted our further study. We followed
up 10 similar patients who had surgery and chemotherapy according
to the NCCN guidelines, with elevated CEA levels and normal
imaging. However, they followed the routine without cinobufotalin,
and the doctors and family members informed the patients regarding
the relief of pressure. We asked them to fill out the EORTC QLQ-
C30 Chinese version according to their memories. The three items
with significant differences were compared between patients with and

without taking medicine: role function, emotional function, and
cognitive function. Although there was no significant difference in
the insomnia field between patients with and without medicine, a clear
improvement was observed in their oral description. Thus, we
compared insomnia in the two groups. The specific results are shown
in the table. Unfortunately, due to the lack of partial data, no statistical
comparison of the CEA changes between those taking medicine and
those not taking medicine was possible.

Table 4. Comparison of the standard score between people taking and not taking medicine.?

Taking medicine Not taking medicine

Domain Mean SD Mean SD t p
Role Function* 16.67 11.79 1.67 11.57 1.794 10.096
Emotional Function* 31.66 10.87 2.50 0.67 5.299 (0.000
Cognitive Function # 23.33 9.13 5.00 15.81 0.028
Insomnia # -26.67 27.89 -10.00 [22.50 0.513

&*The data conform to the normal distribution and were calculated using the paired T-test. # The data do not conform to the normal distribution

and were calculated by the U test.

7. Discussion

Accumulating results suggest that cinobufacini plays a critical rolein
reducing the level of CEA. According to our study, there was a
downward trend in CEA levels in patients. Among 5 patients using
cinobufotalin, 3 patients’ CEA levels returned to normal, despite
plateaus and small fluctuations. The postoperative review is a concern
for each cancer patient and their family, as an even slightly abnormal
condition makes cancer patients and their families extremely nervous.
Therefore, an appropriate intervention is needed to improve this
situation to reduce the psychological burden on cancer patients and

help improve their quality of life. These findings are also the
highlights of our study.

As an anti-tumor drug, cinobufotalin has the effect of inducing
apoptosis, inhibiting cell proliferation in malignant tumor cells, and
regulating immune function. In fact, we have already achieved good
clinical efficacy through the use of cinobufotalin in recent years.
Numerous studies have demonstrated that cinobufotalin can induce
non-apoptotic death of lung cancer cells.[10] A study of 80 colorectal
cancer patients post operation showed improved effects with the use
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of cinobufotalin combined with XELOX than XELOX alone,
including therapeutic effects and life quality. Despite confirmation of
the anti-tumor functions of cinobufotalin in many studies, few studies
have addressed whether the effects of cinobufotalin can reduce cancer
markers. In our recent study, we regularly observed tumor markers
and imaging changes in cancer patients who had already periodically
completed chemotherapy treatment after surgery. Our results showed
that cinobufotalin could upregulate microRNA (miR)-494 expression
in gastric cancer cells, whereas its potential mechanism remained
unknown. We hypothesize that, on the one hand, cinobufotalin can
promote the proliferation and activity of a variety of immune cells,
including natural Killer cells, T lymphocytes, and lymphokine-
activated Killer cells, and on the other hand, it can directly inhibit and
kill tumor cells, which could induce tumor cell apoptosis and enhance
phagocytic phagocytosis. More time and further experiments are
needed to validate this hypothesis. In our study, we also found that
gastric cancer, cervical cancer, colorectal cancer, and throat cancer
were associated with increased levels of CEA, which would be
effectively reduced by cinobufotalin. These results are inspiring.

In addition, we found that quality of life was improved in these cancer
patients. Studies have shown that the EORTC QLQ-C30 Chinese
version of the scale has good reliability, validity, and feasibility, as
well as a certain degree of response, and it can be used as a tool for
measurements of quality of life of patients with malignant tumors in
China. [20,23] In our study, we found a statistically significant effect
of role function, emotional function, and cognitive function on the
quality of life of patients. Although insomnia was not statistically
significant, patients reported improvements in insomnia. We also
found a significant difference in emotional function and cognitive
function between patients who did not take cinobufotalin and those
who took cinobufotalin. There was no significant difference in role
function and insomnia due to the small number of people. In fact, we
determined that most cancer patients feel anxiety, especially when
facing questions of suffering and relapsing, which is not conducive to
treatment and improvement of the patient's quality of life. In contrast,
it increases the burden on the patient's family and is a concern for
clinicians as well. Of course, it is not the most important function of
cinobufotalin, but it is strongly promoted to reduce the level of CEA,
improve the quality of life of patients and reduce the burden on
patients' families for postoperative patients with abnormal CEA.

In the past, people’s opinions have tended to be conservative until the
disease progresses, and they believe that the intervention does not
make much sense without the support of medical imaging. However,

with the developments in medicine, the increasing favor among

8. Reasoning and hypothesis

Cinobufotalin may reduce levels of CEA, relieve patient anxiety, and

avoid the development of more severe adverse reactions.

clinicians and clinicians for early intervention while tumor markers
are abnormal has been a cause for alarm, especially when the level is
higher than one. Robert M. Hoffman et al thought tumor markers were
important for the diagnosis, prognosis, and targeting in tumor
therapy.[24] For the early detection of metastatic breast cancer, Dorit
Di Gioia et al found that CA15-3 and CEA were highly specific.[25]
Wang Jingtao et al have shown that serum CEA, CA19-9, and CA242
levels play an important role in the surgery of treated colorectal cancer
patients.[26] However, some people believe that tumor markers do not
have as much of an effect as previously anticipated, and thus
interventions should be treated with caution. Claudio Spinelli et al, in
a 10-year study, demonstrated that approximately twenty percent of
benign ovarian tumors also expressed high tumor marker levels. In
that study, it was not a gold standard for radical surgical and
conservative treatment. Regardless, the choice of these two treatments
had a great impact on the quality of life of patients. [27] Therefore,
how to intervene to maximize the patient's benefit remains athought-
provoking consideration. In our recent study, we not only considered
the significance of tumor markers but also noted the quality of life of
patients. Elevated tumor markers are not a beneficial sign for
postoperative cancer patients. Additionally, the medical guide does
not define how to treat this complex condition. Chemotherapy,
observation, and medication are appropriate choices. Chemotherapy
usually causes too much physical harm to cancer patients and results
in some patients experiencing a poor physical condition or simply
terminating the treatment. Observation seems to give cancer a chance
to relapse. Therefore, it may be more appropriate to utilize anti-cancer
drugs with definite therapeutic significance.

However, our study has some limitations. Because there were only
five patients, we should expand the number of cases for improved
statistical analyses. Moreover, the time of observation in this study
was short, and we lacked a control group. The use of the cinobufotalin
could certainly prolong PFS and OS in patients. In our study, it
represented an effective treatment for postsurgical cancer patients
with abnormal tumor markers and normal imaging. Thus far, few
studies on anti-tumor drugs have been conducted in this respect,
although apparently, it merits study. Moreover, the combination of
multiple anti-tumor drugs and the relative specificity of each drug will
become a worthy focus of concern. Some studies have also suggested
that cinobufotalin could reduce the side effects of chemotherapy and
improve the tolerability of cancer patients. [28,29] However, only a
few studies have examined the combination of cinobufotalin and other
drugs, thus it may present greater potential and deserves further

exploration.

Cinobufotalin may be effective and safe for postoperative cancer

patients with abnormal levels of CEA.
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