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Abstract

This meta-analysis evaluates the clinical evidence for the addition of traditional Chinese medicines (TCMs) to 5-fluorouracil
(5-FU)-based regimens for colorectal cancer (CRC) in terms of tumor response rate (TRR). Five electronic databases
were searched for randomized controlled trials of 5-FU-based chemotherapy combined with TCMs compared to the
same 5-FU-based regimen. Forty-five randomized controlled trials were involved in this study, and all the data were
analyzed by Stata software (version 14.0). Our results suggested that the TRR of the group with TCMs combined with
5-FU-based regimens was higher than that in the group with 5-FU regimens alone (risk ratio [RR] 1.36 [1.25-1.49], I =
0%). Furthermore, both nonoral administration (RR 1.51 [1.29-1.76], I* = 0%) and oral administration (RR 1.31 [1.18-1.45],
I* = 0%) of TCMs showed benefits to the CRC treatment. Further sensitivity analysis of specific plant-based TCMs found
that fuling, sheshecao, banzhilian, eshu, baizhu, huangqi, yiyiren, and dangshen had significantly higher contributions to the
results of the risk ratio. Therefore, TCMs may have the potential to improve the efficacy of 5-FU-based chemotherapy for
CRC.
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CRC treatment, and it has been demonstrated that the use of
combination regimens of 5-FU with cytotoxic agents, such
as 5-FU combination plus either irinotecan (FOLFIRI),
oxaliplatin (FOLFOX), or capecitabine (CAPOX or
XELOX), have significantly improved the survival of
patients with advanced CRC.*

Introduction

Colorectal cancer (CRC) is the third most commonly diag-
nosed cancer and the third leading cause of cancer mortality
worldwide." Despite the advancement in clinical oncology,
approximately 25% of patients present with metastases on
diagnosis and almost 50% of patients with CRC will develop
metastases,” contributing to the low survival rates reported for
CRC. Chemotherapy is still the main treatment for metastatic
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and local late-stage CRC; however, side effects and resistance
to chemotherapy have shown the limitations of current che-
motherapy and led to the search for alternative treatments.
5-Fluorouracil (5-FU) is a pyrimidine analogue that
incorporates into the DNA molecule to suppress thymi-
dylate synthase.’ This subsequently inhibits the synthesis of
pyrimidine thymidine required for DNA replication so that
actively dividing cancerous cells will undergo apoptosis.’
So far, 5-FU-based chemotherapy remains the backbone of
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Traditional Chinese medicines (TCMs), which emphasize
overall coordination of the environment inside and outside
the human body, have been widely used for complementary
treatment of cancer patients including CRC in China.’
Application of TCMs as an adjuvant cancer therapy has been
reported to enhance the efficacy of chemotherapy and to help
reduce adverse effects of anticancer drugs.® However,
whether the TCMs combined with 5-FU-based regimens may
be more effective than 5-FU-based chemotherapy alone is
still uncertain.

In this article, we compared the combination of
5-FU-based chemotherapy plus TCMs with 5-FU regimens
alone in terms of tumor response rate (TRR) for CRC. As a
result, our results suggested that the TRR of the group with
TCMs combined with 5-FU-based regimens is remarkably
higher than that in the group with 5-FU regimens alone.
This meta-analysis provides evidence that TCMs could
have the potential to improve the efficacy of 5-FU-based
chemotherapy for CRC.

Methods

We have searched PubMed, EMBASE, Cochrane
CENTRAL, China Academic Journals (CNKI), and Chinese
Science and Technology Journals (CQVIP) databases for
relevant articles from their inceptions to July 2018. The
keywords are the following: (a) Disorder: colorectal cancer
and related terms; (b) Intervention: fluorouracil (5-FU),
herbal medicine, traditional medicine, and related terms;
and (c) Study type: randomized controlled trial and related
terms. The test arm and the control arm of the randomized
controlled trials that are involved in the meta-analyses were
fluorouracil regimens combined with TCM intervention
and fluorouracil regimen alone, respectively. According to
the administration type of the TCMs, the studies were
divided into 2 groups: oral administration group and non-
oral (injection products) administration group. All CRC
cases in each study were confirmed by histopathological
examination. The screening and review were performed by
2 independent reviewers searching the literature and extract-
ing data independently.

According to the Response Evaluation Criteria in Solid
Tumors (RECIST) criteria, tumor response criteria included
complete response (CR), partial response (PR), stable dis-
ease (SD), and progressive disease (PD). The primary clini-
cal outcome was TRR. CR and PR were included in data
pooling as TRR. Relative risk (RR) estimates were calcu-
lated using the Stata software application (version 14.0;
StataCorp, College Station, TX). Methods were based on
Cochrane Handbook 5.1.0. Subgroup analyses based on
heterogeneity between trials used the y’-based Q statistic
and were considered statistically significant at a P value
less than .05 or I* > 50%. In the presence of heterogeneity,

data were analyzed in a random-effects model; otherwise, a
fixed-effects model was used. A statistical test resulting in a
P value less than .05 was considered to indicate a statisti-
cally significant difference.

Studies with zero events were included to avoid overes-
timation of effect. When the same outcome was reported by
more than 10 studies, publication bias was assessed using a
Begg funnel plot.

Results

There were 4018 potential relevant citations that were
located according to the search strategy. Following
screening, 45 studies were included in the meta-analysis
(Figure 1).”*" All studies met the requirements of 5-FU
regimen combined with TCM intervention versus 5-FU
regimen alone. The TRR was provided as well. These 45
studies were classified as oral administration group (37
studies) and non-oral administration group (8 studies),
which enrolled 2986 participants with 1544 participants
in the experimental groups and 1442 participants in the
control groups. All the clinical characteristics of the par-
ticipants are summarized in Table 1, including the sample
size, dosage and duration of TCM intervention, and dose
and cycles of 5-FU regimen, among others.

Methodological Assessment

All studies stated the use of randomization, so risk of bias
of sequence generation (SG) was judged as “low.”
Allocation concealment (AC) and blinding of participants
(BPt) were only described in 2 studies (Kono T, Cao B)
and these were judged “low risk,” since a placebo control
had been used for the TCM. The other studies did not
describe procedures for AC, so were judged “unclear
risk” for AC, while BPt was “high risk” since the addi-
tional therapy of TCM was difficult to conceal. Blinding
of outcome assessors (BOA) for TRR was not mentioned.
Blinding of participants is difficult to achieve in cancer
trials. Six studies (Qin 'Y, Xu'Y, Wang Z, You J, Xu Y, Dai
L) reported that they had participants dropping out or lost
to follow-up; thus, these missing data were not treated as
“intent to treat.” So these were judged as “high risk” of
attrition bias. Studies that had the same numbers of par-
ticipants at inception as in the outcome reports were
judged as “low risk” of incomplete outcome data (IOD;
Table 1).

As for the selective outcome reporting (SOR), only when
the objectives and outcome measures stated in the method
section were all reported in the results section, was the
study judged as “low risk.” The 47 studies showed symme-
try for TRR in the funnel plot, suggesting the risk of publi-
cation bias was low.
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Figure |. Flow diagram of the search and selection process of randomized controlled trials of 5-FU regimens combined with TCM

for CRC.

Meta-Analysis of Tumor Response

The RECIST criteria were used to evaluate TRR in 47 stud-
ies. Meta-analyses were conducted for CR and TRR. When
RR >1 (IV model, fixed, 95% confidence interval), it favors
the test group. Three groups were divided for meta-analy-
ses: total (47 studies); non-oral group (8 studies) and oral
administration group (39 studies).

Total Group. In the 47 studies (n = 3066, Table 1), the test
groups showed significantly improved TRR (RR 1.38
[1.26-1.50], I = 0%; Figure 2).

Non-Oral Group. Five different injection products (Kushen
or Fufangkushen, Huachansu, Shenqifuzheng, Delisheng,
Banmaosuanna vitamin B ) were tested in 8 studies (n =
795; Table 1). There were significant improvements for
TRR (RR 1.51 [1.29-1.76], I* = 0%). The TRR funnel plot
was symmetric.

Oral Administration Group. In 39 studies (n = 2307), TCMs
were administered orally as decoctions, capsules, or tablets.
The pooled TRR showed significant improvement (RR 1.33
[1.19-1.47], P = 0%).

The Effects of Multi-Ingredient TCM in the Oral
Administration Group

As is well known, the TCM formulae usually have different
names; however, their main components are considered to
have similarity. In order to identify the most comparable
subgroups of studies and potential synergistic effects, we
made a series of planned sensitivity analyses. Only the
TCMs with significant RR results for tumor response have
been reported in our analyses.

Level I:Single TCMs. Ninety-two ingredients in the formulae
have been included in this review. Among them, there are
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Integrative Cancer Therapies

Study Ewvents, Events, %
ID RR (95% Cl) experiment control  Weight
oral group !
Zhu K (2009) : + » 500 (0.25, 99.16) 225 0/25 0.10
Zhang Z (2009) * 1.25(0.39,3.99) 520 420 079
Zhao Y (2007) —— 1.09 (0.53,2.21) 10723 8720 1.69
Song W (2012) —_—t— 1.11 (0.58, 2.14) 1020 920 178
Yang C (2007) —— 1.12 (0.66, 1.89) 1950 17i50 336
Zeng D (2009) —t— 1.13 (0.65, 1.96) 16/35 13/32 269
Zhang Q (2006) e re— 148 (0.73,3.02) 1538 830 177
Cao B (2011) — 1.25 (0.78, 1.99) 25060 20060 395
Yu Q (2010) - + 3.00 (0.69. 13.12) 6720 2/20 0.40
Ding Y (2007) —_— 0.88 (0.39, 1.95) 7120 820 1.58
Hu A (2006) —_—r 1.23 (0.57,2.66) 11728 722 1.55
Wang H (2008) —_—t 1.17 (0.64, 2.14) 14534 12034 237
Wang B (2014) -+ 1.43 (0.90,2.26) 20/30 14/30 277
Wang Z (2010) —_ 163 (0.82,3.22) 14728 826 1.64
Chen X (2005) —-0:— 1.24 (0.79, 1.93) 24147 19/46 3.80
Kono T (2013) b 1.16 (0.67, 2.00) 1527 1123 235
Lao G (2012) S i B— 1.20 (0.61,2.34) 12730 10/30 198
Huang L (2015) —_— 1.04 (0.60, 1.79) 12721 11/20 223
Li X (2011) —_—— 1.00 (0.43, 2.31) 830 830 1.58
Jiang G (2013) r—— 1.31(0.97,1.77) 27132 20031 4.02
Liu H (2009) —_—— 1.01(0.58, 1.77) 1536 14/34 285
Yu H (2011) - 1.33 (0.34,5.21) 4120 3720 0.59
Liu J (2005) —_— 1.19 (0.58, 2.41) 17/43 7721 1.86
Wang D (2012) —— 206 (1.32,3.22) 3348 16/49 3.16
Shi Y (2007) —— 144 (0.91,2.28) 13115 9715 178
Dai L (2008) —_— 1.86 (0.86, 4.00) 13730 7730 1.38
Qin 'Y (2011) ——‘l— 1.32 (0.55.3.17) 936 737 1.37
Xu Y (2006) * 1.75 (0.74. 4.11) 14132 5720 122
Xu Y (2010) -—+— 1.35(0.92, 1.99) 3361 24/60 478
You J {2010) > 1.19 (0.37,3.85) 522 ar21 0.81
Zhu L (2012) <+ - 0.67 (0.12,3.57) 2720 3720 059
Li W {2005) —_—T1Tr 140 (0.57,.3.43) 715 5/15 0.99
Zeng C (2013) —t 1.09 (0.69, 1.72) 31161 14/30 371
Zhou J (2012) —_——— 1.22(0.58,2.57) 11734 934 178
Zou B (2007) —_—— 1.21(0.63,2.73) 10/32 7727 1.50
Yuan D (2010) —s 167 (0.48,5.76) /15 s 0.59
Li P (2010) - + > 433 (1.04, 18.09) 926 225 0.40
Subtolal (l-squared = 0.0%, p = 0.997) [e] 1.31(1.18, 1.45) S03/1165  248/1062 71.76
Test lulduvecall effect:Z=5.03 (P=0.000) :
non o ou
Wan H [g'map)' B — 1.60 (0.87,2.94) 16730 10/30 1908
Zhou J (2013) ———— 1.35 (0.78,2.34) 18441 14/43 270
Xin L (2014) —_—— 1486 (1.08,1.98) 41/55 28I55 5.54
Tao C (2013) —— 200 (1.35,2.93) 4674 2374 455
Wang J (2010) B B 1.71(0.80, 3.66) 12726 7726 1.38
Liang Q (2009) |—— 1.37 (1.02, 1.85) 4876 35/76 6.92
Wang H (2007) —_—t—— 1.21(0.67,2.19) 1534 12/33 241
Yu Z (2016) R . 1.36 (0.79,2.3d) 1943 14143 277
Subtolal (l-squared = 0.0%, p = 0.837) < 1.51(1.29, 1.76) 2157379 143380 28.24
Test for overall effect:2=5.20 (P=0.000) 1
Overall (l-squared = 0.0%, p = 0.997) Lo} 1.36 (1.25, 1.49) 718/1544  491/1442 100.00
Test for overall effect:2=7.02 (P=0.000) :
| 1
05 1 15

Figure 2. Forest plot of meta-analysis of tumor response rate of TCM plus 5-FU-based regimens versus 5-FU-based regimens alone.

35 ingredients that have been used in 3 or more formulae.
The Chinese name in pin yin of each ingredient was used to
stand for the TCMs.

According to their frequency of use in formulae, TCMs
were listed as follows: Huangqi (n = 28), baizhu (n = 27), yiy-
iren (n = 27), fuling (n = 26), dangshen (n = 22), sheshecao (n =
20), baijiangcao (n = 12), eshu (n = 11), and banzhilian (n = 10).

Then, the RR values were calculated, which were listed
in descending order in Table 2. The pooled RR values were
divided into 2 groups. The RR values of the first group were
equal to or greater than the RR results of the total pool. In
the second group, the RR values were less than the RR
results of the total pool.

The first group included 16 TCMs: baishao (n = 95),
kusheng (n = 4), baijiangcao (n = 12), muxiang (n = 5),
rensheng (n = 5), banzhilian (n = 10), hongteng (n = 8),
sheshecao (n = 20), xianhecao (n = 10), huangqi (n = 28),
eshu (n = 11), baizhu (n = 27), dangshen (n = 22), fuling (n
= 26), yiyiren (n = 27), and banxia (n = 7). In the second
group there was only one TCM, shanyao, which had a lower
value than the RR of the total pool (Table 2).

Level 2: Combinations of 2 TCMs. In this level, there are 17
pairs of TCMs from group 1 or 2 above. Among them, the
RR values of 16 pairs were shown to be equal to or greater
than the total pool, including sheshecao + banzhilian (n =



Chen et al

Table 2. Effects of Specific Orally Administered Traditional Chinese Medicines (TCMs) on Tumor Response.

Level Traditional Chinese Medicine RR 95% ClI No. of Studies * %

| Baishao |.644 1.108-2.440 5 0.0%
I Kusheng 1.643 1.267-2.130 4 0.0%
| Baijiangcao 1.485 1.056-2.089 12 0.0%
I Muxiang 1.459 1.172-1.815 5 7.2%
| Rensheng 1.439 [.181-1.754 5 15.7%
| Banzhilian 1.404 1.178-1.673 10 0.0%
| Hongteng 1.404 1.178-1.673 8 0.0%
| Sheshecao 1.403 1.209-1.629 20 0.0%
I Xianhecao 1.401 1.046-1.876 10 0.0%
I Huangqi 1.364 1.212-1.534 28 0.0%
I Eshu 1.357 1.066-1.729 I 0.0%
I Baizhu 1.352 1.181-1.549 27 0.0%
I Dangsheng 1.348 1.168-1.556 22 0.0%
I Fuling 1.347 1.171-1.550 26 0.0%
I Yiyiren 1.329 1.159-1.524 27 0.0%
| Banxia 1.319 1.041-1.672 7 0.0%
| Shanyao 1.259 0.867-1.828 6 0.0%
2 Sheshecao + banzhilian 1.774 1.203-2.617 I 0.0%
2 Sheshecao + eshu 1.658 1.205-2.282 7 0.0%
2 Baizhu + huanggi 1.624 1.286-2.050 12 0.0%
2 Yiyiren + sheshecao 1.592 1.259-2.01 12 0.0%
2 Huanggqi + sheshecao 1.516 1.272-1.808 15 0.0%
2 Dangsheng + banzhilian 1.514 1.207-1.898 7 0.0%
2 Baizhu + banzhilian 1.504 1.183-1.913 8 0.0%
2 Eshu + xianhecao 1.473 0.917-2.365 5 0.0%
2 Baizhu + eshu 1.465 1.054-2.036 7 0.0%
2 Yiyiren + eshu 1.427 1.053-1.934 7 0.0%
2 Huanggi + eshu 1.414 1.096-1.823 9 0.0%
2 Dangsheng + fuling 1.410 1.172-1.696 16 0.0%
2 Baizhu + fuling 1.391 [.195-1.619 23 0.0%
2 Dangshen + eshu 1.386 0.968-1.984 5 0.0%
2 Baizhu + yiyiren 1.355 1.169-1.571 23 0.0%
2 Baizhu + dangsheng 1.336 [.145-1.560 20 0.0%
2 Eshu + banzhilian 1.237 0.837-1.827 8 44.7%
3 Baizhu + dangsheng + eshu 1.686 [.114-2.554 4 0.0%
3 Yiyiren + huangqi + eshu 1.606 1.117-2.309 6 0.0%
3 Baizhu + dangsheng + xianhecao 1.538 0.828-2.859 4 0.0%
3 Yiyiren + huanggi + baijiangcao 1.555 1.040-2.324 5 0.0%
3 Baizhu + dangsheng + baijiangcao 1.501 1.038-2.170 6 0.0%
3 Dangsheng + fuling + baijiangcao 1.501 1.038-2.170 6 0.0%
3 Baizhu + dagsheng + banzhilian 1.463 1.167-1.834 8 0.0%
3 Fuling + yiyiren + sheshe 1.438 1.196-1.729 14 0.0%
3 Baizhu + dangsheng + sheshecao 1.420 1.151-1.753 12 0.0%
3 Fuling + yiyiren + eshu 1.415 0.990-2.021 6 0.0%
3 Baizhu + dangsheng + fuling 1.374 1.168-1.616 19 0.0%
3 Baizhu + dangsheng + yiyiren 1.399 1.177-1.663 18 0.0%
3 Dangsheng + fuling + yiyiren 1.390 1.172-1.648 18 0.0%
3 Dangsheng + fuling + sheshecao 1.389 1.162-1.661 14 0.0%
3 Dangsheng + fuling + eshu 1.386 0.968-1.984 5 0.0%
3 Yiyiren + huangqi + sheshecao 1.386 1.168-1.643 15 0.0%
4 Baizhu + dangsheng + fuling + Eshu 1.692 0.942-3.040 3 0.0%
4 Dangsheng + fuling + yiyiren + baijiangcao 1.690 1.080-2.643 5 1.4%

(continued)
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Table 2. (continued)

Level Traditional Chinese Medicine RR 95% ClI No. of Studies 1%

4 Dangsheng + fuling + yiyiren + banzhilian 1.610 1.197-2.166 6 0.0%
4 Baizhu + dangsheng + fuling + huanggqi 1.428 1.168-1.748 18 0.0%
4 Baizhu + dangsheng + fuling + sheshecao 1.420 1.151-1.753 12 0.0%
4 Dangsheng + fuling + yiyiren + sheshecao 1411 1.172-1.699 13 0.0%
4 Baizhu + dangsheng + fuling + yiyiren 1.390 1.172-1.648 18 0.0%
5 b +d +f +y + banzhilian 1.806 1.305-2.499 6 0.0%
5 d + f+y + h + banzhilian 1.734 1.245-2.416 5 0.0%
5 b +d + f +y + baijiangcao 1.690 1.080-2.643 5 1.4%
5 d +f+y + h + baijiangcao 1.598 1.019-2.505 4 0.0%
5 b +d +f+y + xianhecao 1.538 0.828-2.859 4 0.0%
5 d +f+y+h + sheshecao 1.528 1.189-1.964 9 8.1%
5 b+d+f+y+eshu 1.461 0.963-2.215 4 0.0%
5 d+f+y+h+eshu 1.461 0.963-2.215 4 3.4%
5 b+ d+f+y + sheshecao 1.420 I.151-1.753 17 0.0%
5 b+ d +f+y + huanggi 1.393 1.139-1.703 18 0.0%
6 b+d+f+y+h+hongteng 1.930 1.259-2.961 3 0.0%
6 b +d+f+y+ h + banzhilian 1.734 1.245-2.416 5 0.0%
6 b+d+f+y+h + baijiangcao 1.598 1.019-2.505 4 8.1%
6 b+d+f+y+h+eshu 1.461 0.963-2.215 4 0.0%
6 b+d+f+y+h+sheshecao 1.458 I.155-1.841 9 0.0%
6 b+d+f+y+h +xianhecao 1.500 0.733-3.068 3 27.8%
7 b+d+f+y+h+s+ banzhilian 1.734 1.245-2.416 5 3.4%
7 b+d+f+y+h+s+ baijiangcao 1.598 1.019-2.505 4 8.1%
7 b+d+f+y+h+s+xianhecao 1.500 0.733-3.068 3 0.0%
7 b+d+f+y+h+s+eshu 1.461 0.963-2.215 4 0.0%

Abbreviations: RR, risk ratio for tumor response; 95% Cl, 95% confidence interval; I %, measure of heterogeneity; 5. b + d + f + y (baizhu + dangsheng
+ fuling + yiyiren); 6. d + f + y + h (dangsheng + fuling + yiyiren + huangqi); 6. b + d + f + y + h (baizhu + dangsheng + fuling + yiyiren + huanggi); 7. b +
d +f+y+h +s (baizhu + dangsheng + fuling + yiyiren + huanggi + baihuasheshecao).

11), sheshecao + eshu (n = 7), baizhu + huangqi (n = 12),
yiyiren + sheshecao (n = 12), huangqi + sheshecao (n =
15), dangshen + banzhilian (n = 7), baizhu + banzhilian (n
= 8), eshu + xianhecao (n = 5), baizhu + eshu (n = 7), yiy-
iren + eshu (n = 7), huangqi + eshu (n = 9), dangshen +
fuling (n = 16), baizhu + fuling (n = 23), dangshen + eshu
(n =5), baizhu + yiyiren (n = 23), and baizhu + dangshen
(n =20). Only one pair was lower than the RR of the total
pool (Table 2).

Level 3: Combinations of 3 TCMs. In this level, there are 16
significant pairs from level 2 that were combined with other
TCMs that showed significant RRs at level 1. The RR val-
ues of all pairs in this level were greater than the total pool,
as follows: baizhu + dangshen + eshu (n = 4), yiyiren
+huangqi +eshu (n = 6), baizhu +dangshen + xianhecao (n
= 4), yiyiren + huangqi + baijiangcao (n = 5), baizhu +
dangshen + baijiangcao (n = 6), dangshen + fuling + baiji-
angcao (n = 6), baizhu + dangshen + banzhilian (n = 8),
fuling + yiyiren +sheshe (n = 14), baizhu + dangshen +
sheshecao (n = 12), fuling + yiyiren + eshu (n = 6), baizhu
+dangshen + fuling (n = 19), baizhu + dangshen + yiyiren

(n = 18), dangshen + fuling + yiyiren (n = 18), dangshen +
fuling + sheshecao (n = 14), dangshen + fuling + eshu
(n=15), and yiyiren + huangqi + sheshecao (n = 15; Table 2).

Levels 4 to 7: Combinations of 4 to 7 TCMs. The significant
combinations from levels 4 to 7 were further combined. As
a result, the RR values of levels 4 to 7 were significantly
higher than the total pool (Table 2).

TCMs Potential Synergistic Effects Selection

Compared with TCMs alone, 15 TCM pairs showed higher
RR values and potential synergistic effects, including
sheshecao + banzhilian (n = 11), sheshecao + eshu (n = 7),
baizhu + huangqi (n = 12), yiyiren + sheshecao (n = 12),
huanggqi + sheshecao (n = 15), dangshen + banzhilian (n =
7), baizhu + banzhilian (n = 8), eshu + xianhecao (n = 5),
baizhu + eshu (n =7), yiyiren + eshu (n = 7), huangqi + eshu
(n=9), dangshen + fuling (n = 16), baizhu + fuling (n =23),
dangshen + eshu (n = 5), and baizhu + yiyiren (n = 23).
When comparing the RR values of the combinations in
levels 3 to 7 with each singe TCM in level 1, however, we
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found that the RR value of 2 combinations in level 3 is lower
than the single TCMs, as follows: dangshen +fuling + sheshe-
cao (n = 14) and yiyiren + huangqi + sheshecao (n = 15).

Discussion

TCM, as a complementary and alternative medicine, has
been recorded in the Chinese medical literature for thou-
sands of years and gradually became a commonly used
treatment for cancer in China.’> Application of TCM as an
adjuvant cancer therapy has been recognized as an impor-
tant approach to enhance the efficacy of anticancer strate-
gies or to reduce adverse effects of these treatments.”>
5-FU is widely used in the treatment of a variety of cancer
types, and 5-FU in combination with other chemotherapeu-
tic agents has been demonstrated to improve the overall and
disease-free survival of patients with resected stage III
CRC.>*® The study from Chen et al evaluated the clinical
evidence for the addition of TCMs to oxaliplatin-based reg-
imens for CRC in terms of tumor response rate and their
results showed specific combinations of TCMs appeared to
produce higher contributions to TRR than the TCMs indi-
vidually.” However, the relationship between the combina-
tion of 5-FU-based chemotherapy plus TCMs with 5-FU
regimens alone in the treatment for CRC is still unclear.

To evaluate the clinical evidence for the addition of
TCMs to 5-FU-based regimens for CRC in terms of TRR,
our study reviewed 45 studies that were classified as oral
administration group (37 studies) and non-oral administra-
tion group (8 studies) and enrolled 2986 participants with
1544 participants in the experiment groups and 1442 partici-
pants in the control groups. As a result, we demonstrated that
the TRR of the group with oral TCMs or injection products
(Kushen or Fufangkushen, Huachansu, Shenqifuzheng,
Delisheng, Banmaosuanna vitamin B) combined with
5-FU-based regimens was remarkably higher than that in the
group with 5-FU regimens alone. Furthermore, both oral
administration and injection of TCMs showed benefits to the
CRC treatment. Further sensitivity analysis of specific plant-
based TCMs found that fuling, sheshecao, banzhilian, eshu,
baizhu, huangqi, yiyiren and dangshen produced signifi-
cantly higher contributions to the results of RR value.

In conclusion, our study suggests that specific combina-
tions of TCMs with 5-FU-based chemotherapy appear to
produce higher contributions to TRR than 5-FU regimens
alone. Notable among these is the combinations of fuling,
sheshecao, banzhilian, eshu, baizhu, huangqi, yiyiren, and
dangshen. Therefore, TCMs may have the potential to
improve the efficacy of 5-FU-based chemotherapy for CRC.
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