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Abstract

Background: Chinese cancer patients often use Traditional Chinese Medicine (TCM) herbal medicine during or after active
cancer treatments. However, little is known about how TCM herbal medicine impacts cancer outcomes. This study aimed to
evaluate the association between TCM herbal therapy and survival outcomes in patients with stage II or III colorectal cancer.
Methods: We conducted an eight-center prospective cohort study in China among patients who had undergone radical resec-
tion for stage II and III colorectal cancer. All patients received comprehensive conventional treatments according to National
Comprehensive Cancer Network (NCCN) guidelines, and follow-up visits were conducted over five years. We defined high ex-
posure as a patient’s use of TCM individualized herbs for more than one year, ascertained via clinical interviews. The primary
outcome was disease-free survival (DFS), with overall survival (OS) as a secondary outcome.
Results: Between April 2007 and February 2009, we enrolled 312 patients into the cohort; 166 (53.2%) met the definition of high
exposure to TCM herbs. Adjusting for covariates, high exposure to TCM was associated with both better DFS (hazard ratio
[HR] ¼ 0.62, 95% confidence interval [CI]¼ 0.39 to 0.98) and OS (HR¼0.31, 95% CI¼0.14 to 0.68). In subgroup exploratory analysis, the
effects demonstrated that the differences in outcomes were statistically significant in patients who had received chemotherapy.
Conclusion: Longer duration of TCM herbal use is associated with improved survival outcomes in stage II and III colorectal
cancer patients in China. More research is needed to evaluate the effects and underlying mechanisms of herbal medicine on
colorectal cancer outcomes.

Colorectal cancer (CRC) accounts for the third highest cancer in-
cidence rate and the second highest cancer-related mortality
rate worldwide (1,2). While the incidence of CRC is typically

lower in developing countries, the incidence of CRC in China
has increased substantially in the last five to 10 years due in
large part to lifestyle changes, an aging population, and an
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increase in obesity (3–5). As a result, CRC is now China’s third
most commonly diagnosed cancer in females and the fifth most
commonly diagnosed cancer in males (6,7). Based on the US
Surveillance, Epidemiology, and End Results (SEER) data, among
all CRC patients, 39% have localized disease and 35% are re-
gional cases (8). According to data from China, the proportions
of postsurgery Dukes A and B stage CRC patients were 11% and
37.1%, respectively (9).

Postoperative recurrence and metastasis are the most im-
portant factors that affect CRC patients’ survival. In addition to
adjuvant chemo- or radiotherapy, many Chinese patients also
use Traditional Chinese Medicine (TCM) during or after active
cancer treatments. TCM is deeply rooted in Chinese culture,
where it has been used for thousands of years and is covered by
most Chinese health insurance. A cross-sectional survey con-
ducted in Hong Kong showed that 61% of Chinese CRC patients
had utilized TCM as part of their treatments (10). Among the dif-
ferent TCM treatments, nearly 55% of cancer patients had previ-
ously used TCM herbal medicine, 7% had used tai chi and
qigong, and only 1.3% had used acupuncture (11).

Despite wide use, the effects of TCM herbal therapy on sur-
vival outcomes remain elusive. Existing studies have only been
published in the Chinese literature and have substantial meth-
odological issues (12), leaving inadequate observational data to
justify the initiation of a well-designed large clinical trial on
TCM in patients with CRC. To address this gap in the literature,
we evaluated the association between TCM herbal therapy and
survival outcomes in postoperative patients with stage II and III
CRC. We hypothesized that longer duration of TCM herbal ther-
apy use would be associated with improved disease-free sur-
vival (DFS). Our secondary hypothesis was that longer duration
of TCM herbal medicine use would be associated with better
overall survival (OS) and lower cancer recurrence rate.

Methods

Study Design and Participants

We conducted a prospective cohort study in eight medical centers
in China: the Department of Oncology, Xi-Yuan Hospital, China
Academy of Chinese Medical Sciences; Department of Oncology,
Guang-An-Men Hospital, China Academy of Chinese Medical
Sciences; Department of Oncology, China-Japan Friendship
Hospital, Ministry of Health; Cancer Hospital, Chinese Academy of
Medical Sciences; Beijing Cancer Hospital; Beijing Chaoyang
Hospital, Peking University First Hospital; and Henan Provincial
Anyang Hospital. Each hospital’s independent ethics committee
approved the protocol. All patients provided written informed
consent.

The inclusion criteria were age 18 years or older, histologi-
cally confirmed adenocarcinoma of the colon or rectum, having
undergone a complete resection of all lesions to R0 within six
months prior to their enrollment date with no evidence of dis-
ease, and TNM classification of stage II or III disease according
to the American Joint Committee on Cancer (13). The exclusion
criteria were evidence of cancer recurrence or metastasis less
than half a year after radical surgery and serious nonmalignant
diseases such as heart, renal, and hepatic illnesses or the pres-
ence of other types of malignancies.

All enrolled patients received radical surgery between April
2007 and February 2009 and were treated by conventional adju-
vant radiotherapy or chemotherapy according to the National
Comprehensive Cancer Network (NCCN) guidelines (14). At the

time of enrollment, some patients were undergoing chemo- or
radiotherapy while some patients directly transitioned into the
survivorship phase based on cancer stage and recurrence risk.
Trained research staff performed interviews to collect data on
herbal use and clinical outcomes and completed case report forms
during the clinical visits. Patients received follow-up according to
NCCN clinical guidelines, with clinical visits every three months
for the first two years, every six months between years 3 and 5,
and then yearly after year 5. For patients who occasionally missed
clinical visits, trained research staff performed telephone follow-
ups. Patients completed five years of follow-up by February 2014.

Exposure: TCM Herbal Therapy Use

We defined high exposure to TCM herbal therapy as 1) a patient
having received a syndrome differentiation herbal decoction
prescribed by a TCM physician for at least 12 months after radi-
cal surgery; and 2) in cases where recurrence and metastasis
emerged within one year postsurgery, the patient used the
syndrome differentiation herbal decoction for more than two-
thirds of the disease-free survival period. We defined low expo-
sure as those patients who received TCM herbal medicine for
less than 12 months, including those who never received such
treatment after radical surgery.

TCM syndrome differentiation herbal medicine decoction is
the basic principle of TCM herbal medicine prescription.
According to this principle, TCM physicians prescribe different
herbs in a formula based on each patient’s symptoms and tongue
and pulse diagnoses, which together form individualized TCM
syndromes. In our study, TCM herbal medicine was based on
general TCM principles, including nourishing spleen qi and kid-
ney qi, soothing the liver qi, promoting blood circulation, and re-
moving blood stasis. All of the TCM physicians in our study were
board-certificated senior physicians who attended five-year
medical schools and have many years of clinical training and ex-
perience. All of the TCM physicians who participated in our study
received extensive training regarding the study protocol.

Outcome Measure

The primary end point was disease-free survival, defined as the
time from surgery to disease recurrence or metastasis after the
last outcome evaluation. The secondary end point included
overall survival and rates of recurrence and metastasis for years
1 through 5. We collected outcome data with case report forms
(CRF) at each follow-up, including information of cancer relapse
and metastasis and survival outcomes.

Covariates

We obtained patients’ basic information, including age and sex,
at the baseline assessment. We also collected patients’ disease
and treatment information as confounders, including TNM
stage (categorized by stage II and III) and whether they had un-
dergone chemotherapy or not (categorized by yes or no), as well
as cycles of chemotherapy completed.

Statistical Analysis

We compared baseline differences between high- and low-
exposure groups. For continuous outcomes, we used the
Student’s t test or the Wilcoxon rank-sum test when appropriate.
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For categorical data, we used the chi-square or Fisher’s exact test.
For data with hierarchy, we applied the Wilcoxon rank-sum test.

To compare differences in DFS and OS between the TCM high-
and low-exposure groups, we used Kaplan-Meier survival curves
to display time to event data. We used the log-rank test to com-
pare the difference between survival curves. We then performed
Cox regression to adjust for confounders. Because stage and che-
motherapy status were unbalanced between the two groups, we
performed exploratory subgroup analysis stratified by stage and
chemotherapy. In addition, we conducted sensitivity analysis
among those patients receiving chemotherapy only, adjusting for
cycles of chemotherapy in addition to other covariates.

We calculated the sample size based on the results of our
prior study (15). We estimated that the three-year recurrence
and metastasis rate was 13% in the high-exposure group and
25% in the low-exposure group. Including a 10% possibility for
loss to follow-up, we needed 150 subjects each in the high- and
low-exposure groups to detect the survival difference, with a
power of 80% at a significance of .05.

All analyses were conducted using SPSS 17.0 ( New York, NY,
USA). All tests were two-sided, with the statistical significance level
set at .05. Considering all the secondary outcomes and subgroup
analyses as exploratory, we did not adjust P values for multiple
comparisons.

Results

Characteristics of Study Participants

Between April 2007 and February 2009, we enrolled 312 patients
into the cohort (see Table 1 for baseline patient characteristics).
The mean age was 58.1 years (SD ¼ 12.8 years), and 137 (44.2%)
were female. Among participants, 170 (54.4%) had colon cancer
and 142 (45.5%) had rectal cancer; 151 (48.4%) presented at stage
II, and 56.4% (176) received chemotherapy.

Among participants, 166 (53.2%) were classified in the high-
exposure group. There was no statistically significant difference
between the two groups with respect to age, sex, or location.
However, those in the high-exposure group were more likely to
have stage II cancer than those in the low-exposure group (55.4%
vs 43.8%, P ¼ .01). In addition, more patients in the high-exposure
group with stage III cancer used chemotherapy than those in the
low-exposure group (79.7% vs 42.6%, P < .001) (see Table 1).

TCM Herbal Therapy and Disease-Free Survival

Over the course of the five-year follow-up period, 35 patients in
the high-exposure group experienced a cancer relapse, com-
pared with 49 patients in the low-exposure group (P ¼ .016 by
log-rank test) (Figure 2). Median disease-free survival was not
reached in either group. The disease-free survival rates for the
high-exposure group were 93.9% (year 1), 87.0% (year 2), 81.1%
(year 3), 79.7% (year 4), and 75.4% (year 5). DFS rates for the low-
exposure group were 88.3% (year 1), 77.1% (year 2), 72.1% (year
3), 66.1% (year 4), and 64.6% (year 5). After applying the Cox
proportional hazards regression model to control for relevant
covariates, TCM high exposure was associated with better
disease-free survival (hazard ratio [HR] ¼ 0.61, 95% confidential
interval [CI] ¼ 0.39 to 0.96) (Table 2).

TCM Herbal Therapy and Recurrence/Metastasis Rates

In the high-exposure cohort, the cancer recurrence and metas-
tasis rates were 5.5% (year 1), 12.4% (year 2), 17.7% (year 3),

19.2% (year 4), and 23.5% (year 5). In the low-exposure cohort,
recurrence and metastasis rates were 11.7% (year 1), 22.9% (year
2), 27.9% (year 3), 32.5% (year 4), and 34.0% (year 5). The recur-
rence and metastasis rates between the two cohorts were statis-
tically significant (P ¼ .01).

TCM Herbal Therapy and Overall Survival

Over the five-year follow-up period, nine participants in the
high-exposure group died, compared with 24 participants in the
low-exposure group (P ¼ .01 by log-rank test) (Figure 3). Median
survival was not reached in either group. Overall survival rates
for the high-exposure group were 99.4% (year 1), 99.4% (year 2),
95.4% (year 3), 94.7% (year 4), and 93.2% (year 5). For the low-
exposure group, overall survival rates were 99.3% (year 1), 95.1%
(year 2), 87.8% (year 3), 84.0% (year 4), and 80.9% (year 5). After
adjusting for covariates, the TCM high-exposure group had
statistically significantly better overall survival (HR¼ 0.41, 95%
CI¼ 0.21 to 0.83) (Table 3).

Subgroup Analysis on Disease-Free Survival by Stage
and Chemotherapy

Considering the baseline differences in TNM staging and che-
motherapy use between the two groups, we conducted a further
subgroup exploratory analysis stratified by these two variables
(see Table 4). High-exposure cohorts had statistically signifi-
cantly fewer events of cancer relapse than the low-exposure
cohorts by log-rank test (P < .05 in both groups) for both stage II

Table 1. Baseline characteristics of participants (n¼ 312)

High exposure
No. (%)

Low exposure
No. (%) P*

Age, y
Mean6SD 58.5612.6 56.5612.9 .18

Sex
Male 94 (56.6) 81 (55.5) .84
Female 72 (43.4) 65 (44.5)

Tumor location .21
Rectum 81 (48.8) 61 (41.8)
Colon 85 (51.2) 85 (58.2)

TNM stage .008
II 92 (55.4) 59 (40.4)
III 74 (44.6) 87 (59.6)

Chemotherapy regimen
5-FuþDDP 0 1 (0.7) .004
FOLFIRI 1 (0.6) 0
FOLFOX 76 (45.8) 48 (32.9)
Mayo Clinic 0 1 (0.7)
XELODA 7 (4.2) 3 (2.1)
XELOX 14 (8.4) 5 (3.4)
5-fuþCFþLOHP 9 (5.4) 7 (4.8)
Unknown 3 (1.8) 1 (0.7)
None 56 (33.7) 80 (54.8)

Stage and chemotherapy <.001
II with chemo 51 (30.7) 29 (19.9)
II without chemo 41 (24.7) 30 (20.5)
III with chemo 59 (35.5) 37 (25.3)
III without chemo 15 (9.0) 50 (34.2)

*Chi-square test or Fisher’s exact test for categorical variables; t test for continu-

ous variables.
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and III participants within the chemotherapy subgroups (see
Table 4). In our exploratory sensitivity analysis, restricting to
patients receiving chemotherapy only (n ¼ 272), we adjusted for
cycles for chemotherapy received in addition to other covariates
and found that the association between high exposure and DFS
was no longer statistically significant (HR¼ 0.63, 95% CI¼ 0.33 to
1.11). On the other hand, the association between high exposure
and OS was even more robust (HR¼ 0.18, 95% CI¼ 0.62 to 0.53).

Discussion

Although CRC patients and survivors use TCM herbal therapy
extensively in China (11), no strong evidence exists to demon-
strate the safety and survival benefits of TCM herbal medicine
combined with conventional Western medicine for CRC. In this
multicenter prospective cohort study, we found that longer du-
ration of Chinese herbal medicine use was associated with

Assessed for eligibility

Registry and wri�en consent
(n = 324)

Data collec�on and follow-up (5 y)

Dropout
(n = 12)

Cases in follow-up
(n = 312)

High exposure
(n = 166)

Low exposure
(n = 146)

Figure 1. Study flow diagram. We enrolled 324 patients in this study. During the five-year follow up, 12 patients dropped out. Among the 312 who completed follow-up,

166 were in the Traditional Chinese Medicine (TCM) herbal medicine high-exposure group, and 146 were in the TCM low-exposure group.
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Figure 2. Disease-free survival by exposure to Traditional Chinese Medicine

(TCM) herbal therapy. Log-rank test showed that the TCM herbal medicine high-

exposure group had fewer events of cancer relapse than the low-exposure group

(35 in 166 vs 49 in 146, P ¼ .016). CI ¼ confidence interval; HR ¼ hazard ratio.
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improved DFS and OS among postoperative stage II and III colo-
rectal cancer survivors. In exploratory analyses, the effect of
herb use on DFS was more evident for those patients who had
undergone chemotherapy than for those who did not use che-
motherapy. This multicenter prospective observational study
provided the initial steps for evaluating TCM herbal medicine’s
role in colorectal cancer care. These findings can be used to
spearhead future observational and interventional studies to
help improve survival outcomes of CRC patients.

Our study contributes to the very limited data of TCM herbal
therapy’s impact on colorectal cancer survival outcomes. Our
previous prospective two-center cohort study demonstrated
that among postradical surgery stage II and III colorectal cancer
patients, those who combined Chinese herbal medicine with
conventional medicine had statistically significantly lower re-
currence and metastasis rates than those who were treated
with conventional medicine alone (15). In this study, we also

found that longer duration of TCM herbal medicine use was as-
sociated with an increase in DFS and OS. Our study’s results
provide similar but stronger evidence for OS and DFS benefits
than two prior studies in patients with CRC (16,17).

Whether the patient had undergone chemotherapy is a ma-
jor confounder in our study. In subgroup exploratory analysis,
we found that longer duration of TCM use was associated with
better survival outcomes for patients who had undergone che-
motherapy after radical surgery. However, for patients who had
not undergone chemotherapy, we did not find such significant
differences. In exploratory sensitivity analysis restricted to
patients undergoing chemotherapy only and adjusting for
cycles of chemotherapy, we found that the magnitude of effect
on DFS was approximately the same (although no longer statis-
tically significant); however, the effect on OS was even stronger.
Sufficient evidence has shown that chemotherapy-induced side
effects contributed to significantly worse chemotherapy compli-
ance among cancer patients (18,19). Failure to complete the rec-
ommended dose of chemotherapy could lead to a higher risk of
cancer recurrence and cancer-related mortality (20–22). Several
clinical studies have shown that TCM herbal medicine can re-
duce chemotherapy-induced side effects such as vomiting, diar-
rhea, and peripheral neuropathy for colorectal cancer patients
(23–25). Thus, herbal medicine may indirectly benefit survival
outcomes by helping patients adhere to their chemotherapy
treatments. Future prospective clinical trials need to evaluate
whether integrating Chinese herbal medicine can improve
symptom control and adherence to chemotherapy treatment.

Other mechanisms of TCM herbal medicine’s potential role
in improving survival outcomes of colorectal cancer patients
are still largely unknown. Basic science indicates that certain
herbal components in vivo may enhance the anticancer effect
of 5-Fu for colon carcinoma (26,27). Recent basic studies have
also found that some herbal components have direct anticancer
effects by inducing apoptosis and cell cycle arrest that might
help to eliminate residue cancer cells after active cancer treat-
ments (28–31). Herbal medicine may also impact the tumor mi-
croenvironment by acting as an anti-inflammatory agent and

Table 2. Multivariable Cox regression model of disease-free survival*

Factors Adjusted HR (95% CI) P

High exposure
No 1.00 (reference) –
Yes 0.62 (0.39 to 0.96) .039

Age, y
�65 1.00 (reference) –
>65 1.13 (0.71 to 1.79) .62

Sex
Male 1.00 (reference) –
Female 1.14 (0.74 to 1.74) .57

Location
Rectum 1.00 (reference) –
Colon 0.76 (0.49 to 1.17) .21

TNM stage
II 1.00 (reference) –
III 1.38 (0.88 to 2.17) .17

Chemotherapy
No 1.00 (reference) –
Yes 0.97 (0.62 to 1.52) .85

*The model was adjusted by Traditional Chinese Medicine use exposure,

age, sex, TNM stage, tumor site, and chemotherapy. CI ¼ confidence interval;

HR ¼ hazard ratio.
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Figure 3. Overall survival by exposure to Traditional Chinese Medicine (TCM)

herbal therapy. Log-rank test showed that the TCM herbal medicine high-

exposure group had fewer events of all causes of death than the low-exposure

group (9 in 166 vs 24 in 146, P ¼ .01). CI ¼ confidence interval; HR ¼ hazard ratio.

Table 3. Multivariable Cox regression model of overall survival

Factors Adjusted HR (95% CI) P

High exposure
No 1.00 (reference) –
Yes 0.40 (0.20 to 0.82) .003

Age, y
�65 1.00 (reference) –
>65 1.92 (0.99 to 3.72) .22

Sex
Male 1.00 (reference) –
Female 0.91 (0.47 to 1.75) .99

Location
Rectum 1.00 (reference) –
Colon 0.69 (0.36 to 1.33) .29

TNM stage
II 1.00 (reference) –
III 1.14 (0.58 to 2.22) 1

Chemotherapy
No 1.00 (reference) –
Yes 1.06 (0.52 to 1.95) .87

*The model was adjusted by Traditional Chinese Medicine use exposure,

age, sex, TNM stage, tumor site, and chemotherapy. CI ¼ confidence interval;

HR ¼ hazard ratio.
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inhibiting angiogenesis (32–34). Further, some herbs may reduce
or regulate the colorectal cancer stem cell, which is important
in tumor growth and drug resistance (35,36). To build on our
observations, future research should focus on identifying spe-
cific herbal components or combinations that may have mecha-
nistic targets for colorectal cancer.

We need to acknowledge several limitations. Because we
conducted an observational study, we cannot establish a direct
causal inference between TCM herbal medicine and CRC sur-
vival outcomes. Unmeasured covariates such as education and
income, as well as other health behaviors, including smoking,
obesity, and physical activity, may confound survival outcomes.
In addition, we did not collect some disease information, like
K-ras gene mutation status, because it was not part of standard
care at the time that the study was designed. Our measures of
duration of TCM exposure were not specific and may be subject
to participant recall bias. Specific TCM herbal formulas or herbs
used by the participants in our study were not recorded and an-
alyzed. Thus, it is difficult to determine which herb or group of
herbs could potentially benefit CRC patients. In our study, the
high-exposure group had more early-stage patients and those
who had undergone chemotherapy, which may bias results.
However, we stratified chemotherapy and TNM stage in sub-
group analysis.

Despite these limitations, this study has numerous
strengths. To our knowledge, this is the first large multicenter
prospective observational study to evaluate the association be-
tween TCM herbal medicine and outcomes in patients with co-
lorectal cancer. The global collaboration in study design,
conduct, analyses, interpretation, and writing is also novel in
the setting of TCM oncology clinical research and builds a plat-
form for future rigorous epidemiological and clinical investiga-
tion. Our research provides emerging evidence that longer
duration of TCM herbal medicine use is associated with better
clinical outcomes when combined with conventional cancer
treatments for patients with early-stage CRC. This association
was particularly evident among patients who had undergone
chemotherapy. This observational data must be interpreted
with caution and confirmed by a randomized controlled trial to
establish the causal relationship between long-term TCM herbal
use and survival outcomes. By creatively leveraging basic, trans-
lational, and clinical research, we may accelerate the discovery
of evidence for the use of TCM herbal therapy for colorectal can-
cer patients around the globe.
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