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Abstract

Background: Patients with cancer are vulnerable to depression or other depressive conditions. The aim of this paper
was to evaluate the efficacy and safety of Chinese herbal medicine (CHM) for the treatment of depression or
depressive symptoms in cancer patients.

Methods: CENTRAL, MEDLINE, EMBASE, PsycINFO, CNKI, VIP, SinoMed, and online clinical trial registry websites were
searched for relevant RCTs until May 2017. The methodological quality of each included study was assessed with the “risk
of bias” tool. Review Manager 5.3.5 was used to analyze the data.

Results: We identified 18 RCTs that included data from 1441 participants. Twelve different types of Chinese herbal
preparations were investigated by these studies, and they showed a better therapeutic effect in most comparisons when
measured in terms of depression rating scale scores, with SMDs (95% Cl) of — 2.30 (— 3.54, — 1.05) (CHM versus no
treatment), — 061 (— 1.03, — 0.18) (CHM versus antidepressants), and — 0.55 (— 1.07, — 0.02) (CHM plus psychological
treatments versus psychological treatments), or when measured in terms of treatment response rate, with RRs (95% Cl) of
1.65 (1.19, 2.29) (CHM versus no treatment), 1.15 (1.03, 1.28) (CHM versus psychological treatments), 1.32 (1.07, 1.63) (CHM
plus antidepressants versus antidepressants), and 1.70 (1.02, 2.85) (CHM plus psychological treatments versus
psychological treatments). Compared with antidepressants, these CHMs showed borderline superiority for improving the
response rate, with an RR (95% Cl) of 1.08 (0.93, 1.26). Subgroup analysis based on psychiatric diagnosis (depression versus
depressive symptoms) did not modify the direction of these estimates and neither could it explain the high level of
heterogeneity. Patients in the CHM group experienced fewer adverse events of cardiac toxicity (P = 0.02), functional
gastrointestinal disorders (P =0.008), sleep disturbances (P = 0.02), blurred vision (P =0.02) and fatigue (P =0.03) than the
patients in the no treatment group or the antidepressants group.

Conclusions: According to the investigation of the twelve herbal preparations, the CHM intervention appears to alleviate
depressive symptoms in cancer patients, either alone or combined with antidepressants or psychological treatments.
However, a high risk of bias and high heterogeneity made the mean estimates uncertain. Well-designed trials with
comprehensive and transparent reporting are warranted in the future.
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Background

Survival after cancer has improved over the past three de-
cades [1], and approximately 67% of patients live for at least
5 years after diagnosis [2]. Despite these gains in cancer
treatment, long-term behavioral co-morbidities, such as de-
pression or other depressive conditions, are prominent. Re-
actions to the cancer diagnosis, unpleasant symptoms
related to cancer, concerns about disease progression, and
the physiological effects of certain anticancer treatments can
all increase patients’ susceptibility to depressive symptoms.
According to a meta-analysis of 94 interview-based studies,
the estimated prevalence of depression and other depressive
conditions was 16.5% in palliative care settings and 16.3% in
non-palliative care settings [3].

Most cancer patients with depression are neither diag-
nosed nor treated [4], although the presence of depression is
associated with negative outcomes, such as a substantial de-
crease in quality of life [5] and an increased mortality rate for
the cancer itself [6-8]. Consequently, reports from a Na-
tional Institutes of Health (NIH) panel [9] and the Institute
of Medicine (IOM) [10] and clinical guidelines from the Na-
tional Comprehensive Cancer Network (NCCN) [11] and
the National Institute for Health and Care Excellence (NICE)
[12] have recommended screening for psychological distress,
including depression, as part of standard supportive and pal-
liative cancer care.

The treatment of depression can mainly be divided into
pharmacological and psychological interventions. Although
both types of interventions have been shown to be effica-
cious, first-line recommendations for the treatment of de-
pression in cancer patients are difficult to determine from
current evidence [13, 14]. Conventional pharmacological
treatments include selective serotonin reuptake inhibitors
(SSRIs), serotonin and noradrenaline reuptake inhibitors
(SNRIs), agomelatine, bupropion, mirtazapine and vortioxe-
tine [15]. However, patients taking antidepressant drugs often
experience high relapse rates and a variety of side effects,
such as nausea, headaches, somnolence, dry mouth and male
sexual dysfunction [15]. Moreover, some potentially harmful
drug-drug interactions have been proven between antide-
pressants and cancer chemotherapeutic agents [16-18] and
anti-emetics [19]. Recently, new treatment strategies, such as
drugs that target the neuroendocrine system, cytokines or
pro-inflammatory signaling, have been generated to address
the aberrant pathways linking depression and cancer [20].
However, the risk of severe gastrointestinal or cardiovascular
events hinders the application of these new drugs in clinical
practice. Psychological interventions also include a wide
range of specific therapies, such as cognitive behavioral
therapy (CBT), interpersonal therapy (IPT), and behav-
ioral activation (BA) [21]. However, due to their
time-intensive nature, inadequate access to skilled pro-
viders, high costs, and requirements of patients’” participa-
tion and motivation, the application of psychosocial
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interventions is limited. Therefore, Chinese herbal medi-
cine (CHM), a cost-effective and lower-toxicity form of al-
ternative medicine, has gained increasing attention as a
therapeutic method for treating depression in cancer
patients.

CHM generates therapeutic effects through multiple
pathways, such as monoamine transmission system en-
hancement [22, 23], HPA axis activity down-regulation
[24], and anti-inflammation and immunity regulation [25],
and it views health and disease through a holistic perspec-
tive incorporating body, mind, and spirit. Although clinical
studies regarding the use of CHM for depression or depres-
sive symptoms in cancer patients have been conducted and
have reported potentially positive results [26-28], no sys-
tematic review has been performed to justify the clinical
use of CHM for this purpose. Therefore, this review aimed
to assess the effectiveness and safety of CHM for the treat-
ment of depression or depressive symptoms in cancer
patients.

Methods
The review has been prospectively registered in PROS-
PERO. The registration number is CRD42017063831.

Eligibility criteria

We included RCTs in which cancer patients also fulfilled the
diagnostic criteria for depression (major depressive disorder,
MDD) as stated by a well-established diagnostic system, such
as the Diagnostic and Statistical Manual of Mental
Disorders-IV (DSM-1V) [29], DSM-V [30], International
Classification of Diseases 10 (ICD-10) [31], Chinese classifi-
cation of mental disorders-2R (CCMD-2R) [32] and
CCMD-3 [33], or presented with depressive symptoms as in-
dicated by specialized depression rating scales (e.g, the
Hamilton Rating Scale for Depression (HAMD) [34], the
Zung Self-Rating Depression Scale (ZSDS) [35], the Hospital
Anxiety and Depression Scale (HADS) [36], the Beck De-
pression Inventory (BDI) [37], or the Center for Epidemio-
logic Studies—Depression Scale (CES-D) [38]) with evidence
of adequate validity and reliability.

The CHM interventions included single herbs, herbal
products extracted from natural herbs, herbal decoction,
or Chinese proprietary medicines approved by the China
State Food and Drug Administration. The control inter-
ventions included no treatment, placebo or conventional
interventions used with the intention of alleviating depres-
sive symptoms. Therapies combining CHM and other in-
terventions were also included and compared with other
interventions alone.

The outcome measurements included group mean
scores on rating scales for depression, the response rate
for depression, group mean scores on rating scales for
quality of life, the response rate for quality of life and the
incidence of adverse events. Clinical response was defined
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as achieving a reduction of at least 50% on the validated
rating scale or meeting other criteria pre-specified in the
original literature. We gave preference to the endpoints
stated in the original trials if the participants were mea-
sured at different time points.

Search strategy

We searched the following bibliographic electronic data-
bases to identify relevant studies for this review: CEN-
TRAL, MEDLINE, EMBASE, PsycINFO, the Chinese
National Knowledge Infrastructure Databases (CNKI),
Chinese VIP information (VIP), the Chinese Biomedical
Database Web (SinoMed), and the Wanfang Database.
The search duration was from the inception of the data-
bases to May 2017. Ongoing registered clinical trials
were searched through the World Health Organization
(WHO) International Clinical Trial Registry Platform
(ICTRP) portal, the website of the International Clinical
Trial Registry of the U.S. NIH (http://clinicaltrials.gov/)
and the website of the Chinese clinical trial registry
(http://www.chictr.org.cn/). Language, publication year
and publication status were not limited. The reference
lists of all eligible articles were also obtained.

The following search terms were used individually or com-
bined: “Chinese medicine”, “traditional medicine”, “herbal
medicine”, “Oriental medicine”, “phytomedicine”, “botanical”,
“herb”, “plant”, “neoplasm”, “cancer”, “tumour”, “carcinoma”,
“malignant”, “metastasis”, “adenocarcinoma”, “sarcoma”,
“lymphoma”, “choriocarcinoma”, “leukaemia”, “teratoma”,
“melanoma”, “blastoma”, “glioma”, “chordoma”, “mesotheli-
oma”, “depression”, “affective disorder”, “depressive disorder”,
“mood disorder”, “reactive disorder”, “dysthymic disorder”,
“adjustment disorder”, “mental health”, “melancholia”, “dys-

”, “meta-analysis”, “blind”, “placebo” and “random”.
The search strategy is listed in Additional file 1.

” o«

thymia”,

Study selection and data extraction

Two reviewers (MLL, ZZL) independently assessed the
titles, abstracts and keywords of every record retrieved.
The full texts of all potentially relevant articles were in-
vestigated. Disagreements were resolved by discussion
between the two review authors and, if necessary, with a
third review author (ZJC).

Data were independently extracted from the in-
cluded trials by two review authors (MLL, NZ) and
were entered into the structured characteristics table.
For each trial, we extracted the publication year, study
sample size, diagnosis criteria, methodological details,
demographic characteristics, cancer information, de-
tails regarding the herbal medicine and control inter-
ventions, follow-up duration, attrition rates, outcomes,
adverse events and funding. We resolved any differ-
ences in opinion through consultation with a third
person (ZJC).
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Assessment of risk of bias

Each included trial was independently assessed for
risk of bias using the criteria described in the
Cochrane Handbook version 5.1.0 [39]. The assess-
ments were performed by the authors, with any dis-
agreements resolved by discussion with a third party.
We assessed the following domains for each study:
random sequence generation, allocation concealment,
blinding of participants and personnel, blinding of
outcome assessments, incomplete outcome data, se-
lective reporting, and other sources of bias. The qual-
ity of each trial was classified as low, unclear, or high
risk of bias. Given that many of the studies might
have been conducted without registration, we checked
their Methods and Results sections to assess reporting
bias. In addition, we contacted the authors of assessed
trials for clarification if necessary.

Data analysis

RevMan 5.3.5 was used to analyze the results of the
studies. If a sufficient number of clinically similar
studies were available, we pooled their results in the
meta-analysis. Continuous data are reported as the
mean differences (MDs) or standardized mean differ-
ences (SMDs), whereas dichotomous data are reported
as relative risks (RRs) with 95% confidence intervals
(CIs). In addition, we assessed the selected trials for
the type of intervention used and grouped the trials
accordingly. Since differences in cancer stage, gender
and psychiatric diagnosis (i.e. the difference between
depression and depressive symptoms) may influence
treatment efficacy or be an important reason for het-
erogeneity in the interventions, subgroup analyses
were conducted if a sufficient number of trials were
included. We investigated heterogeneity between trials
using the I* statistic [40, 41] and by visual inspection
of the forest plots. Funnel plots were generated to de-
tect publication bias when more than ten trials were
identified [39].

Results

Study selection

We identified 2696 references through the search
strategies. After removing duplicates and checking the
titles and abstracts, we retrieved 218 full-text articles.
Of these, 18 studies fulfilled the inclusion criteria and
were included in this review [26-28, 42-56]. Add-
itionally, one trial (ClinicalTrials.gov Identifier:
NCT00066859) was assigned to the “awaiting classifi-
cation” list based on its abstract, buts its authors have
not yet replied to our request for data. Details are
displayed in Fig. 1.


http://clinicaltrials.gov
http://www.chictr.org.cn
http://clinicaltrials.gov
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Records identified through
databases search (n=2696)

Additional records identified
through other sources

(n=16)

\ 4
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A 4

Full-text articles assessed
for eligibility
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A 4
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A
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Fig. 1 Flow diagram
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Description of studies

In total, 1441 adult patients were randomized in 18 tri-
als. Fifteen studies [26-28, 42, 43, 45, 46, 49-56] en-
rolled patients with a formal diagnosis of depression,
while three studies recruited people with depressive
symptoms according to their cut-off scores on standard-
ized rating scales [44, 47, 48]. In total, the included trials
tested twelve different types of Chinese herbal prepara-
tions (eleven were herbal decoction and one was a Chin-
ese patent medicine). Among these, Xiao Yao decoction
or its modifications were the most frequently used, ac-
counting for 22.2% of the total number of formulae
tested. The characteristics of these trials are presented in
Table 1, and the specific compositions of these Chinese
herbal preparations are shown in Additional file 2.

The included studies examined the following com-
parisons: CHM versus no treatment (seven trials [26,
42-47]), CHM versus antidepressants (seven trials
[27, 48-53]), CHM versus psychological treatments
(one trial [54]), CHM plus antidepressants versus an-
tidepressants (one trial [55]), and CHM plus psycho-
logical treatments versus psychological treatments
(two trials [28, 56]).

Methodological quality
All the included trials were determined to be of gen-
erally poor methodological quality. Eleven out of the

18 studies did not provide sufficient information
about the randomization process, one trial [28] used
a computer to generate a random sequence, and six
[45, 46, 48, 49, 52, 53] used a random number table
for randomization. No studies described allocation
concealment. Blinding of the participants or study
personnel was not performed in any of the included
trials. Self-report questionnaires were applied in two trials
[44, 46], and other-report questionnaires were applied in
the remaining 16 trials [26-28, 42, 43, 45, 47-56], in
which the blinding of assessors was not mentioned.
Two trials [27, 47] reported missing outcome data:
one indicated that no patients withdrew from one
study [27], and the other reported that 6% of the par-
ticipants dropped out [47], with the reasons for leav-
ing balanced between the two groups. Since we failed
to find accessible protocols for any of the included trials,
we chose to check the Methods and Results sections of
each study to assess the reporting bias. We found a high
risk of bias in only one study [45], which did not report
the previously mentioned side effects. Regarding other po-
tential sources of bias, two trials [51, 54] did not report
baseline comparability, five trials [43, 44, 46, 47, 50] failed
to provide an adequate description of the inclusion and
exclusion criteria, and no trial performed a sample size
calculation. Unfortunately, we could not obtain additional
useful information by contacting the authors. The
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Fig. 2 Risk of bias summary
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summary of each risk of bias item for each included study
is shown in Fig. 2.

Effects estimates

Depression: Group mean scores

The effects of CHM intervention on mean depression
scores were investigated in 15 studies [26, 27, 42-53, 56].
In seven trials [26, 42-47] that compared CHM with no
treatment, the CHM intervention was found to yield
antidepressant effects with an SMD of —2.30 (95% CI
-3.54 to -1.05; P=0.0003). However, this effect esti-
mate was associated with considerable heterogeneity,
reflected by > =97% (P<0.00001). The direction of
the estimates did not change when each of the seven
trials was analyzed separately based on psychiatric
diagnosis. Although the SMD was lower in the sub-
group of patients with depressive symptoms (SMD -3.61,
95% CI - 6.46 to - 0.75; P=0.01; I =96%) than that in
the subgroup of patients with depression (SMD -1.79, 95%
CI -3.19 to - 0.41; P=0.01; I* =97%), no statistically
significant subgroup difference could be detected
(P=0.26) (see Fig. 3). Subgroup analyses based on
cancer stage and gender were not performed due to
lack of data.

In the studies [27, 48—53] that compared CHM with
antidepressants, a significant favorable effect of the
CHM interventions was observed (SMD -0.61, 95% CI
-1.03 to -0.18; P<0.0001), although there was con-
siderable heterogeneity (I> =82%, P<0.0001). In the
subgroup analysis, the effects of the CHM interven-
tion were superior to those of the antidepressants
both in patients with depression (SMD -0.57, 95% CI
-1.07 to -0.06; P=0.03; I> =84%) and in patients
with depressive symptoms (SMD -0.80, 95% CI -1.23
to —0.37; P=0.0003). No statistically significant sub-
group difference was detected (P=0.49) (see Fig. 4).
Other subgroup analyses were not performed due to
lack of data.

Compared with psychological treatments, CHM plus
psychological treatments resulted in a significant reduction
in depression symptom scores [56] (MD -0.55, 95% CI -1.07
to — 0.02; P =0.04) (see Fig. 5).

Depression: Treatment response rate

Fourteen trials [26-28, 42, 43, 47-49, 51-56]
reported the proportion of treatment responders. The
effect of the CHM intervention remained significantly
better than that of no treatment [26, 42, 43, 47] (RR
1.65, 95% CI 1.19 to 2.29; P=0.003), and the hetero-
geneity among the studies was moderate (I* =33%, P
=0.21). However, a significant difference was demon-
strated only in patients with depressive symptoms
(RR 1.83, 95% CI 1.25 to 2.69; P =0.002) according to
the subgroup analysis (see Fig. 6).



Li et al. BMC Complementary and Alternative Medicine

(2019) 19:28

Page 8 of 16

CHM No treatment

Study or Subgrou Mean SD Total Mean SD Total Weight

Std. Mean Difference

Std. Mean Difference

IV. Random, 95% CI IV, Random. 95% CI

1.1.1 Patients with depression

Chen JX 2016 1076 3.25 60 1072 455 60 14.7%
LiuZL 2014 812 289 17 1162 1.89 21 141%
MaYH 2005 6.24 62 51 2133 672 30 14.4%
Meng K 2017 21.34 214 50 3516 418 50 14.2%
Sun SL 2016 41.98 9.4 32 5482 1313 32 145%
Subtotal (95% CI) 210 193 71.9%

Heterogeneity: Tau®= 2.38; Chi*=125.55, df= 4 (P < 0.00001); F=97%
Test for overall effect: Z= 2.54 (P = 0.01)

1.1.2 Patients with depressive symptoms

Meng FQ 1999 37.33 248 37 5243 33 41 13.7%
WuY's 2014 6.83 2459 39 1261 267 38 14.4%
Subtotal (95% CI) 76 79 28.1%

Heterogeneity: Tau®= 4.09; Chi*= 27.31, df=1 {P = 0.00001), F= 96%
Testfor overall effect: Z= 248 (P = 0.01)

Total (95% CI) 286 272 100.0%
Heterogeneity: Tau®= 2.72; Chi*=194.18, df=6 (P < 0.00001); F= 97%
Test for overall effect: Z= 3.61 (P =0.0003)

Test for subaroun differences: Chi*=1.27. df=1 (P =0.26). F=21.3%

Fig. 3 Forest plot of mean depression scores for CHM versus no treatment
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-2.18 [2.75,-1.61] ——

-3.61 [-6.46, -0.75] ——cogijiee-—
-2.30 [-3.54, -1.05] -

When the six trials [27, 48, 49, 51-53] that compared
CHM with antidepressants were analyzed, the results
showed borderline significance (RR 1.08, 95% CI 0.93 to
1.26; P=0.31) with little heterogeneity (I*> =18%, P=
0.30), although a tendency towards a superior effect was
noted in the CHM group. No statistically significant dif-
ference between CHM and antidepressants was observed
in either subgroup (see Fig. 7).

One trial [54] compared CHM to psychological
treatments, and it revealed that the CHM interven-
tion had a significant beneficial effect (RR 1.15, 95%
CI 1.03 to 1.28; P=0.01) (see Fig. 8).

One trial [55] compared CHM plus antidepressants to
antidepressants alone and found that the addition of the

CHM intervention was associated with a significantly
higher response rate (RR 1.32, 95% CI 1.07 to 1.63; P =
0.009) (see Fig. 9).

Additionally, two trials [28, 56] compared CHM plus psy-
chological treatments to psychological treatments alone and
found that the addition of CHM had a significantly better
effect (RR 1.70, 95% CI 1.02 to 2.85; P=0.04; I = 61%) (see
Fig. 10).

Quality of life: Group mean scores

One trial [45] compared CHM with no treatment and found
a significant effect of the CHM intervention (MD 13.70, 95%
CI 10.08 to 17.32; P<0.00001) (see Fig. 11), while another
trial [51] compared CHM with antidepressants and found a

Test for overall effect: Z= 2.80 (P = 0.005)
Test for subaroun differences: Chi*=0.48.df=1 (P=04%. F=0%

CHM Antidepressants Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV. Random. 95% ClI IV, Random. 95% CI
1.1.1 Patients with depression
FuPP 2012 13.21 246 13 1254 198 13 11.2% 0.29 [-0.48, 1.06] —
JinJJ 2016 1587 3.41 41 2012 294 41 14.5% -1.42 [-1.90,-0.93] -
Liu ZH 2011 1213 414 30 1523 6.88 30 141% -0.54 [-1.05,-0.02] -
Ma XY 2009 9.43 208 30 122 345 30 13.9% -0.94 [-1.47,-0.40] e
TianTD 2012 1316 2.71 B0 1655 521 60 157% -0.81 [-1.18,-0.44] -
Zhang ¥J 2015 128 34 49 123 36 43 155% 0.14 [-0.25,0.54] -
Subtotal (95% CI) 223 223  84.9% -0.57 [-1.07, -0.06] ~
Heterogeneity: Tau®=0.33; Chi*= 3216, df= 5 (P < 0.00001); F= 84%
Testfor overall effect: 2= 2.20 (P =0.03)
1.1.2 Patients with depressive symptoms
Fang¥H 2013 11.78 3.21 45 1388 212 45 151% -0.80 [1.23,-0.37] -
Subtotal (95% CI) 45 45 151% -0.80 [1.23, -0.37] N
Heterogeneity: Mot applicable
Test for averall effect: 2= 3.65 (P = 0.0003)
Total (95% Cl) 268 268 100.0%  -0.61[-1.03,-0.18] e
Heterogeneity: Tau®= 0.26; Chi®= 32.94, df= 6 (P = 0.0001); F= 82% 2 1 : 1 2

Fig. 4 Forest plot of mean depression scores for CHM versus antidepressants

Favours [CHMI] Favours [Anttidepressant]
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Test for overall effect: Z= 2.04 (P = 0.04)
Testfor i - Not i

CHM plus psy Std. Mean Difference Std. Mean Difference
Study or Mean SD Total Mean SD Total Weight V. Random. 95% CI IV. Rand: 95%Cl
1.1.1 Patients with depression
Hul 2009 15.34 4.47 29 17.76 4.25 29 100.0% -0.55[-1.07,-0.02] i
Subtotal (95% CI) 29 29 100.0% -0.55 [-1.07,-0.02]
Heterogeneity: Not applicable
Test for overall effect: Z= 2.04 (P = 0.04)
Total (95% CI) 29 29 100.0% -0.55 [1.07,-0.02] —~——
Heterogeneity: Not applicable

Fig. 5 Forest plot of mean depression scores for CHM plus psychological treatments versus psychological treatments alone

Favours [CHM plus psychological treatments] Favours [Psychological treatments]

non-significant difference, with an MD of —0.37 (95% CI
-0.88 to 0.14; P =0.16) (see Fig. 12).

Quality of life: Treatment response rate

Only two trials [42, 46] that compared CHM with no
treatment measured the proportion of patients that
achieved a certain degree of improvement on their quality
of life rating scales. The meta-analysis indicated a benefi-
cial effect of the CHM intervention compared with no
treatment, with an estimated RR of 1.60 (95% CI 1.17 to
2.18; P =0.003) and minimal between-study heterogeneity
(2 =0%, P=0.84) (see Fig. 13). Subgroup analyses were
not performed due to the lack of suitable trials.

Adverse events

Eight trials [27, 46-50, 52, 53] provided data regarding ad-
verse events. Among the trials comparing CHM with no
treatment, one trial [47] reported that two patients in the
CHM group and two in the control group died without
explaining the cause of death. Another trial [46] provided a
specific description of adverse events, including nausea and
vomiting, leukopenia, alopecia, cardiac toxicity and liver or

renal dysfunction, that could be attributable to anticancer
treatments. Although all these events occurred less fre-
quently in the CHM group than in the control group, only
the difference in the incidence of cardiac toxicity was signifi-
cant (P =0.02) (see Fig. 14).

Of the studies comparing CHM with antidepressants,
six [27, 48-50, 52, 53] measured the occurrence of ad-
verse events. There was a statistically significant reduc-
tion in the incidence of functional gastrointestinal
disorders (RR 0.24, 95% CI 0.08 to 0.69; P =0.008; I* =
46%), sleep disturbances (RR 0.41, 95% CI 0.19 to 0.88;
P=0.02; I* =0%), blurred vision (RR 0.08, 95% CI 0.01
to 0.63; P=0.02; I = 0%) and fatigue (RR 0.20, 95% CI
0.05 to 0.86; P =0.03) in patients taking the CHM treat-
ment compared to those taking antidepressants. How-
ever, for the occurrence of dry mouth, headache or
dizziness, sweating and tachycardia, the difference did
not reach statistical significance (see Fig. 15). In
addition, a subgroup analysis showed no statistically sig-
nificant difference between CHM and antidepressants
for preventing sleep disturbances and blurred vision in
patients experiencing depressive symptoms.

CHM
Study or Subgroup _ Events Total Events

No treatment
Total Weight M-H.

1.1.1 Patients with depression

ChenJX 2016 12 60 10 60 15.0%
Liu ZL 2015 9 17 2 21 5.2%
MaYH 2005 42 51 17 30 423%
Subtotal (95% CI) 128 111 62.5%
Total events 63 29

Heterogeneity: Tau®=0.13; Chi*= 3.93, df=2 (P=0.14); F= 49%
Test for overall effect: Z=1.68 (P = 0.049)

1.1.2 Patients with depressive symptoms

WU YS 2014 32 39 17 3| 3IT5%
Subtotal (95% CI) 39 38 37.5%
Total events 32 17

Heterogeneity: Mot applicable

Test for overall effect: 2= 311 (P = 0.002)

Total (95% CI) 167 149 100.0%
Total events 95 46

Heterogeneity: Tau®*= 0.04; Chi*=4.50, df= 3 (P=0.21); F=33%
Test for overall effect: Z=3.00 (P = 0.003)
Testfor suharoup differences: Chi*=0.09. df=1 (P=077. F=0%

Fig. 6 Forest plot of depression treatment response rate for CHM versu
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CHM

Study or Subgroup _ Events Total
1.1.1 Patients with depression

Antidepressants
Events

Heterogeneity: Tau®=0.00; Chi*=4.21, df=4 {(P=0.38); F=5%
Test for overall effect: Z=0.55 (P = 0.58)

1.1.2 Patients with depressive symptoms

Fang XH 2013 27 45 20 45 125%
Subtotal (95% Cl) 45 45 12.5%
Total events 27 20

Heterogeneity: Mot applicable

Test for overall effect Z=1.45(FP=0.15)

Total (95% CI) 227 227 100.0%
Total events 143 127

Heterogeneity: Tau®= 0.01; Chif=6.07, df=5 (P=0.30); F=18%
Test for overall effect: Z=1.03 (P =0.31)
Testfor subaroun differences: Chi*=1.42 df=1(P=0.23). F=28.7%

Risk Ratio
Total Weight M-H, Random, 95% CI

FuPP 2012 7 13 8 13 81% 0.88[0.45,1.70] —

Liu ZH 2011 18 30 12 30 78% 1.50[0.889, 2.54] N
Ma XY 2009 5 30 2 30 1.0% 2.50([0.53,11.89)

TianTD 2012 47 60 43 60 401% 0.98[0.81,1.18] %
Zhang¥J 2015 39 49 37 49 33.4% 1.05[0.85,1.30]

Subtotal (95% CI) 182 182 87.5% 1.04 [0.90, 1.20]

Total events 116 107

1.35 [0.90, 2.02] T—
1.35[0.90, 2.02] i

1.08 [0.93, 1.26]

Fig. 7 Forest plot of the depression treatment response rate for CHM versus antidepressants

Risk Ratio
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The details of these effect estimates are shown in
Additional file 3.

Publication bias assessment and sensitivity analysis
were not performed due to the insufficient number of
trials for each outcome.

Discussion

Summary of the main results

The present systematic review identified 18 studies in-
volving 1441 participants. Fifteen studies provided con-
tinuous data on depression rating scale scores. The
CHM treatment applied in these studies showed a sig-
nificant beneficial effect and was more successful at alle-
viating depressive symptoms than any comparator.
Subgroup analysis based on psychiatric diagnosis did not
modify the direction of these estimates and neither
could it explain the high level of heterogeneity. Fourteen

studies reported dichotomous data regarding the re-
sponse to treatment. Although the CHM intervention
was more effective in most of the studies, the difference
was not statistically significant when compared to the ef-
fect of antidepressants. The heterogeneity was mild to
moderate for these estimates. Approximately half of the
included studies reported adverse events. We should
note that it is difficult to tell whether the antidepressant
therapies, the anticancer therapies or both were respon-
sible for the adverse effects the patients experienced.
Adverse events of cardiac toxicity occurred less fre-
quently in the CHM group than in the no treatment
group; patients who received CHM treatment also expe-
rienced fewer functional gastrointestinal disorders and
sleep disturbances and less blurred vision and fatigue
than those who received antidepressant treatment.
Weight changes and sexual dysfunction, the other

CHM Psychological treatments
Study or Subgroup __Events Total Events
1.1.1 Patients with depression
Zheng JJ 2002 62 63 54 63 100.0%
Subtotal (95% CI) 63 63 100.0%
Total events 62 54
Heterogeneity: Mot applicable
Test for overall effect: Z= 2.56 (P = 0.01)
Total (95% CI) 63 63 100.0%
Total events 62 54

Heterogeneity: Mot applicahle
Test for overall effect: Z= 2.56 (P = 0.01)
Test for subaroun differences: Not annlicable

Risk Ratio
Total Weight M-H. Random. 95% Cl

1.15[1.03, 1.28]

1.15[1.03,1.28]

Fig. 8 Forest plot of the depression treatment response rate for CHM versus psychological treatments
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Favours [Psychological treatments] Favours [CHM]




Li et al. BMC Complementary and Alternative Medicine (2019) 19:28

Page 11 of 16

CHM plus antidepressants  Antidepressants
Study or Subgroup Events Total Events
1.1.1 Patients with depression
Jia RM 2017 37 39 28 39 100.0%
Subtotal (95% CI) 39 39 100.0%
Total events 37 28
Heterogeneity: Mot applicable
Test for averall effect: Z= 2.60 (P = 0.003)
Total (95% CI) 39 39 100.0%
Total events 37 28

Heterogeneity: Not applicable
Test for overall effect: Z= 2.60 (P = 0.009)
Testfor subaroun differences: Not annlicable

\

Total Weight M-H. Random. 95% CI

Fig. 9 Forest plot of the depression treatment response rate for CHM plus antidepressants versus antidepressants alone

Risk Ratio Risk Ratio

M-H. Random. 95% CI
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1.32[1.07,1.63]
1.32[1.07,1.63]

1.32[1.07,1.63]
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common adverse effects of antidepressants, especially
of SSRIs [57, 58], were not reported in any of the
trials. Withdrawal due to adverse events was re-
ported only in one study. In addition, although
CHM seemed to have a beneficial effect on quality
of life, that conclusion was not convincing as only
three trials explored that outcome.

Strengths and limitations

This was the first systematic review and meta-analysis to
focus on the efficacy and safety of CHM for the treatment
of depression or depressive symptoms in cancer patients.
During the review process, we tried to prevent and avoid
any potential biases. We conducted a comprehensive search
of the appropriate databases for published and unpublished
trials. Two authors independently searched the literature,
selected the studies and extracted the data to reduce poten-
tial bias in these complex processes. The included RCTs en-
rolled participants with different types of cancer,
investigated the effectiveness of twelve Chinese herbal prep-
arations for the treatment of depression and depressive
symptoms, and compared the CHM intervention to various
types of interventions. Although the diversity of characteris-
tics created generally high heterogeneity, it also increased
the generalizability of the results. In addition, we included
both desirable and undesirable effects of CHM. However,
there were some issues that could limit the applicability
and reliability of the evidence summarized in this review.

First, all the trials were of poor methodological
quality and were inadequately reported. Most of the
studies were unable to provide sufficient information,
such as the allocation concealment procedure and the
dropout rate, which contributed to the unclear risk of
selection bias and attrition bias. CHMs always display
unique characteristics, particularly when taken in the
form of a decoction, making it difficult to produce an
appropriate placebo; thus, in our review, all the in-
cluded trials were considered to have a high risk of
bias in the domain of blinding.

Another critical issue that should be considered was
the high degree of heterogeneity among the studies,
which could not be explained by the diversity in the type
of psychiatric diagnosis according to the subgroup ana-
lysis. The clinical practice of traditional Chinese medi-
cine (TCM) takes the differentiation of syndromes and
treatments as its diagnostic and therapeutic features,
resulting in diversity in CHM interventions in terms of
ingredients, dosages, and administration. Moreover, par-
ticipant factors (e.g., age, sex, type of cancer, severity of
disease) and study factors (e.g., concordance rates, qual-
ity of reporting, outcome assessment tools) were also
heterogeneous among the studies. However, such under-
lying sources of heterogeneity were not confirmed by
statistical analyses because no data were available for ap-
propriate comparisons.

Additionally, many trials focused only on outcomes related
to depression and ignored the influence of interventions on

CHM plus Psy Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H. Random. 95% Ci M-H, Random. 95% CI

1.1.1 Patients with depression

DaiJ 2017 32 40 23 40 61.2% 1.39[1.02,1.89) ——

Xu L 2008 21 29 9 28 388% 2.33[1.30, 4.20] -

Subtotal (95% CI) 69 69 100.0% 1.70[1.02, 2.85] e —

Total events 53 32

Heterogeneity: Tau?= 0.09; Chi*= 2.54, df=1 (P= 0.11); F= 1%

Testfor overall effect Z= 2.02 (P = 0.04)

Total (95% CI) 69 69 100.0% 1.70 [1.02, 2.85] | —————

Total events 53 32

Heterogeneity: Tau®= 0.09; Chi*= 2.54, df=1 (P= 0.11), F=61% u=5 0=7 115 2

1;2 ;g: 2‘[’;:::)3‘:?&;;%2;%; anﬁgzji)cable Favours [Psychological treatments] Favours [CHM plus psychological freatments]
Fig. 10 Forest plot of the depression treatment response rate for CHM plus psychological treatments versus psychological treatments alone
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CHM

Study or Subgroup Mean SD Total Mean

1.1.1 Patients with depressive symptoms

Meng K 2017 6512 813 50 51.42 10.24
Subtotal (95% CI) 50
Heterogeneity: Mot applicable

Test for overall effect: Z=7.41 (P =< 0.00001)

Total (95% CI) 50
Heterogeneity: Mot applicable

Test for averall effect: Z=7.41 (P = 0.00001)
Testfor suharoun differences: Mot apnlicable

No treatment Mean Difference Mean Difference
SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
50 100.0% 13.70[10.08,17.32] t
50 100.0% 13.70[10.08,17.32]
50 100.0% 13.70[10.08,17.32] -
1 1 1 1
-20 -10 a 10 20
Favours [No treatment] Favours [CHM]

Fig. 11 Forest plot of the group mean quality of life scores for CHM versus no treatment

the quality of life, side effects and dropout rate, which made
the evidence for these outcomes less convincing.
Furthermore, all these trials were conducted in China,
while CHM is also commonly used in other Asian coun-
tries, such as Japan, Vietnam, and Korea; thus, the possi-
bility of potential language bias could not be ruled out.

Implications for practice

This review revealed that several CHMs could generate
beneficial clinical effects and appeared to be safer than con-
ventional treatments for the treatment of depression in pa-
tients with cancer. For patients who take antidepressants or
undergo psychological treatments, the addition of CHM as
an adjuvant therapy is suggested. However, based on the
available evidence, CHM cannot replace antidepressants
entirely, although CHM is a promising option when pa-
tients find the side effects of antidepressants intolerable.
Twelve different types of herbal medicines were tested in
these trials; Xiao Yao decoction and its modifications were
the most frequently used, followed by Banxia Houpo de-
coction combined with Liu Junzi decoction, Chaihu Shu-
gan decoction, and Ganmai Dazao decoction.

Suggestions for future research

More rigorous multi-center RCTs with comprehensive
and transparent reporting are warranted in the future.
Several studies have been published that aimed to im-
prove the quality of RCTs for CHM, and it is suggested

that researchers receive systemic training regarding clin-
ical trial design, pre-register their trials with the relevant
platforms, collaborate with researchers in different fields
and adopt the CONSORT checklist as the reporting
quality standard [59-61]. More outcomes should be ex-
amined, including quality of life, the effects of overdoses
and the use of CHM during pregnancy and lactation.
Participants should also be followed for an extended
period to assess the long-term effects of the treatment.
In addition, it is challenging to summarize the effect of a
particular formula because the CHM interventions var-
ied among these trials. Although Xiao Yao decoction
seemed to be more effective than the other decoctions
tested, further analysis was not conducted due to the
limited data. To overcome this problem, clinical trials
could enroll patients with specific syndromes and ad-
minister standardized CHM interventions.

Conclusions

According to the investigation of the twelve herbal prepara-
tions, the CHM intervention appears to alleviate depressive
symptoms for cancer patients, either alone or in combination
with antidepressants or psychological treatments. However, a
high risk of bias and high heterogeneity made the mean esti-
mates uncertain. Well-designed trials with comprehensive
and transparent reporting are warranted in the future. More
homogeneous trials are required for a meta-analysis to deter-
mine which herbal prescriptions or specific herbs are effect-
ive in different combinations.

Test for subaroun differences: Mot annlicable

CHM Antidepressants Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.1.1 Patients with depression
Ma XY 2009 4379 13.84 30 5019 19.89 30 100.0% -0.37 [-0.88,0.14] i—
Subtotal (95% CI) 30 30 100.0% -0.37 [-0.88, 0.14] ™
Heterogeneity: Mot applicable
Testfor averall effect: Z=1.42 (P=0.16)
Total (95% CI) 30 30 100.0% -0.37 [-0.88, 0.14] ———
Heterogeneity: Not applicable ’1 -D: - . 055 1’
Testioroverall effectZ=11.42.(P=1:15) Favours [Antidepressants] Favours [CHM]

Fig. 12 Forest plot of the group mean quality of life scores for CHM versus antidepressants
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CHM No treatment

Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H. Fixed. 95% Ci

1.1.1 Patients with depression

LiuZL 2014 14 17 12 21 43.4%
SunSL 2016 23 32 14 32 56.6%
Subtotal (95% CI) 49 53 100.0%
Total events 38 26

Heterogeneity: Chi®= 0.04, df=1 {P=0.84), F=0%
Test for overall effect. 2= 2.96 (P =0.003)

Total (95% CI) 49 53 100.0%
Total events 38 26

Heterogeneity: Chi*=0.04, df=1 {P=0.84), F=0%

Test for overall effect. £= 2.96 (P = 0.003)

Test for subaroun differences: Mot anplicable

1.54 [1.03, 2.32]
1.64[1.05, 2.57]
1.60[1.17, 2.18]

1.60 [1.17, 2.18]

Risk Ratio
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Fig. 13 Forest plot of the treatment response rate of quality of life for CHM versus no treatment

Favours [CHM]

CHM No treatment

1.1.1 Functional gastrointestinal disorders

Sun SL 2016 10 32 18 32 100.0%
Subtotal (95% CI) 32 32 100.0%
Total events 10 18

Heterogeneity: Mot applicable
Test for overall effect: Z=1.93 (P = 0.05)

1.1.2 Leucopenia

Sun 5L 2016 ] 32 17 32 100.0%
Subtotal (95% CI) 32 32 100.0%
Total events 9 17

Heterogeneity: Mot applicable
Test for overall effect: Z=1.94 (P = 0.05)

1.1.3 Cardiac toxicity

Sun SL 2016 3 32 12 32 100.0%
Subtotal (95% ClI) 32 32 100.0%
Total events 3 12

Heterogeneity: Mot applicahle
Test for overall effect Z=2.33 (P=0.02)

1.1.4 Alopecia

Sun SL 2016 23 32 28 32 100.0%
Subtotal (95% CI) 32 32 100.0%
Total events 23 28

Heterogeneity: Mot applicable
Testfor overall effect Z=1.52{(F=0.13)

1.1.5 Liver or renal dysfunction

Sun 5L 2016 4 32 8 32 100.0%
Subtotal (95% CI) 32 32 100.0%
Total events 5} 8

Heterogeneity: Mot applicable
Test for overall effect: Z= 0.60 {F = 0.55)

Fig. 14 Forest plot of adverse events for CHM versus no treatment
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Favours [CHM]  Antidepressants Risk Ratio Risk Ratio
Study or Sui Events Total Events Total Weight M-H. Random, 95% CI M-H, Random. 95% CI
1.1.1F i g i i i S
Fang XH 2013 2 45 9 45 211.7% 0.22[0.05,0.97] —
FuPP 2012 3 13 3 13 226% 1.00[0.25, 4.07] -
JinJJ 2016 1 41 10 41 158% 0.10[0.01,0.75] — =
Liu ZH 2011 2 30 4 30 19.9% 0.50(0.10, 2.53] = &
TianTD 2012 1) 60 5 60 9.8% 0.09 [0.01, 1.61] e
Zhang YJ 2016 1) 49 16 49 10.3% 0.03[0.00,0.49] -
Subtotal (95% Cl) 238 238 100.0% 0.2410.08, 0.69] i
Total events g 47
Heterogeneity: Tau®= 0.75; Chi*=9.19, df= 5 (P = 0.10); F= 46%
Testfor overall effect Z= 2.67 (P = 0.008)
1.1.2 Headache or dizziness
Fang XH 2013 2 45 3 45 241% 0.67[0.12,3.80] | B
FuPP 2012 3 13 4 13 443% 075[0.21,2.71] —
Liu ZH 2011 1 30 3 30 15.0% 0.33[0.04,3.03] I R
TianTD 2012 1) 60 3 60 8.4% 0.14[0.01,2.71] -
Zhang YJ 2015 o 49 2 49 8.1% 0.20 [0.01, 4.06] = =
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Total events B 15
Heterogeneity: Tau®= 0.00; Chi*=1.78, df=4 (P=0.78); F= 0%
Testfor overall effect Z=1.57 (P=0.12)
1.1.3 Sleep disturbances
Fang XH 2013 1 45 4 45 12.4% 0.25[0.03,2.15) I R
Fu PP 2012 4 13 7 13 62.5% 0.57 [0.22,1.49] —
JinJJ 2016 | 41 B 41 13.4% 0.17[0.02,1.32) —
Liu ZH 2011 1 30 3 30 11.8% 0.33[0.04,3.03) S B
Subtotal (95% Cl) 129 129 100.0% 0.41[0.19, 0.88] -
Total events 7 20
Heterogeneity: Tau®= 0.00; Chi*=1.59, df= 3 (P = 0.66); F=0%
Testfor overall effect: Z=2.30 (P =0.02)
1.1.4 Dry mouth
Fang ¥H 2013 3 45 2 45 26.2% 1.50[0.26, 8.55] I
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Liu ZH 2011 2 30 g 30 29.2% 0.25[0.06, 1.08] —
Zhang YJ 2015 a 49 18 43 17.0% 0.03([0.00,044] —  *—
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Test for overall effect Z=1.33 (P=0.18)
1.1.5 Blurred vision
Fang XH 2013 0 45 2 45 46.3% 0.20[0.01, 4.05) — &
Zhang YJ 2015 1) 49 13 49 537% 0.04 [0.00, 0.61] —a—
Subtotal (95% CI) 94 94 100.0% 0.08 [0.01, 0.63] ———
Total events 1) 15
Heterogeneity: Tau®= 0.00; Chi*=0.71, df=1 (P = 0.40); F= 0%
Testfor overall effect: Z=2.41 (P=0.02)
1.1.6 Fatigue
JinJJ 2016 2 M 10 41 100.0% 0.20 (0.05, 0.85] i
Subtotal (95% CI) 41 41 100.0% 0.20 [0.05, 0.86]
Total events 2 10
Heterogeneity: Not applicahle
Testfor overall effect Z=2.17 (P =0.03)
1.1.7 Sweating
FuPP 2012 2 13 2 13 100.0% 1.00(0.16,6.07) i
Subtotal (95% ClI) 13 13 100.0% 1.00 [0.16, 6.07]
Total events 2 2
Heterogeneity: Not applicable
Test for overall effect: Z= 0.00 (P =1.00)
1.1.8 Tachycardia
Zhang YJ 2015 0 49 7 49 100.0% 0.07 [0.00,1.14] i
Subtotal (95% CI) 49 49 100.0% 0.07 [0.00, 1.14]
Total events 0 7
Heterogeneity: Not applicahle
Test for overall effect: Z=1.87 (P = 0.06)
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Fig. 15 Forest plot of adverse events for CHM versus antidepressants
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