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ABSTRACT

Objectives: Patients with cancer eventually fail to respond to therapy when malignant cells develop effective ways to
evade immunosurveillance. Conventional cancer treatments, such as radiation therapy and chemotherapy, aim to cure the disease
or prolong the patient’s life. However, the toxicity and side effects of conventional treatments limit their efficacy. Herbal
medicine is a typical complementary and integrative form of medicine for cancer treatment in Asia. This protocol evaluates the
effectiveness of herbal medicines in improving the immune function of patients with cancer.

Methods: The following electronic databases will be searched: MEDLINE via PubMed. EMBASE via Elsevier, Cochrane
Central Register of Controlled Trials, China National Knowledge Infrastructure (CNKI), and Korean databases including
Regional Information Sharing Systems (RISS), National Digital Science Library (NDSL), and Oriental Medicine Advanced
Searching Integrated System (OASIS). Additionally, prospective randomized controlled trials that evaluate the effectiveness of
herbal medicines on immune function in patients with cancer will be included in this review. All outcomes related to the
immune function of patients with cancer (e.g., CD3, CD4, CD8, CD4/CD8 ratio, CD19 (B cells), dendritic cells (CD11),
CD56 (NK cells), and macrophages) will be included in this review.

Results: This review is expected to provide data on the effectiveness of herbal medicines on improving immune functions in
patients with cancers.

Conclusion: This systematic review will help patients and clinicians establish new management options for cancer treatment.
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prevention and treatment of cancer is a significant
public health challenge of the 2lst century’. To
reduce the overall mortality rate associated with
cancer, combined success in cancer prevention, early
detection, screening, and treatment is needed’.

Conventional cancer treatments, such as radiation
therapy and chemotherapy, aim to cure the disease
or prolong the patient’s life’, Nevertheless, they
often lead to poor quality of life and dose delays
because of their side effects and toxicities. Cytotoxic
chemotherapy suppresses the hematopoietic system
and increases the risk of life-threatening infections
owing to neutropenia’.

Cancer immunotherapy has been a paradigm in
modern oncology since 1985. The mechanism of
action of this therapy blocks the way cancer cells
develop and evade immunosurveillance’. However,
the response rates to immunotherapy vary widely
among different cancers. Approximately 15-30% of
patients respond objectively to immune checkpoint
inhibitors’.

Herbal medicine is a typical complementary
and integrative medicine used in Asia to treat
cancer*. Clinical trials using herbal medicines as
adjuvant cancer treatments have shown effectiveness
in reducing cancer-related fatigue, pain, and
gastrointestinal side effects, such as vomiting,
diarrhea, and nausea. A previous review showed
that herbal medicine reduces respiratory tract
infections, one of the most common complications
of radiotherapy, and improves the symptoms of
cachexia and quality of life in patients with
cancer’.

In many pre-clinical studies, herbal medicine
has demonstrated antitumor effects by upregulating
Immune responses in the immunosuppressive tumor
microenvironment (TME)?. Furthermore, a clinical
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trial using herbal extracts evaluated changes in
NK cell activity. The herbal intervention group
had a higher immunoregulatory effect than the
placebo group.

Even so, clinical trials using herbal medicines to
improve immune function in patients with cancer
have yet to be systematically examined. Our study
will review randomized controlled trials (RCTSs)
that evaluate the effectiveness of herbal medicines
In improving immune function in patients with
cancer’.

II. Methods

1. Study registration

This review's protocol was registered in
PROSPERO (registration number CRD42022354649).

We will conduct a systematic review according
to this protocol, and the dates, changes, and
rationales for each amendment will be tracked in
PROSPERO if no protocol amendments are made.
This protocol follows the Preferred Reporting
Items for Systematic Review and Meta-Analysis
guideline'.

2. Search method for identifying the studies

The following electronic databases will be
searched: MEDLINE via PubMed, EMBASE via
Elsevier, Cochrane Central Register of Controlled
Trials, China National Knowledge Infrastructure
(CNKI), and Korean databases, including Regional
Information Sharing Systems (RISS), National Digital
Science Library (NDSL), and Oriental Medicine
Advanced Searching Integrated System(OASIS).
The reference lists of the retrieved articles will be
manually searched, and previous review articles
will be examined. There will be no restrictions on



the year or language of the reviewed publications.
The search strategy for Medline is shown in
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Table 1 and will be modified similarly for other
databases.

Table 1. Medline Search Strategy

Searches

#1

“cancer” [TIAB] OR “carcinoma” [MH] OR “carcinoma’[TIAB] OR “tumor [TIAB]

#2

“Herbal Medicine” [MH] OR “Prescription Drugs” [MH] OR “Plants, Medicinal [MH] OR
“Drugs, Chinese Herbal"'IMH] OR “Medicine, Chinese Traditional [MH] OR

“Medicine, Kampo™ [MH] OR “Medicine, Korean Traditional” [MH] OR “traditional Korean
medicine’[TIAB] OR “traditional Chinese medicine”[TIAB] OR “traditional

oriental medicine” [TIAB] OR “Kampo medicine” [TIAB] OR herb*[TIAB] OR decoction
[TIAB] OR botanick [TIAB] OR “Chinese patent medicine”[TIAB]

#3

Randomized Controlled Trial” [PT] OR “Controlled Clinical Trial” [PT] OR randomized[ TIAB]
OR placebo[TIAB] OR “Clinical Trials as Topic’[Mesh: noexp] OR randomly[TIAB] OR trial[TT]

#4 animals [MH] NOT humans [MH]

#5 (#1 AND #2 AND #3) NOT #4

3. Inclusion criteria for this review

1) Types of studies

This systematic review will include prospective
RCTs. These RCTs will evaluate the effectiveness
of herbal medicines on immune functions in patients
with cancer. Studies with other designs, such as
observational studies, cohort studies, case reports, case
series, non-RCTs, and animal and experimental
studies, will be excluded.

2) Types of participants

Patients with all types of cancer, regardless of
sex, age, and cancer stage, will be included in the
review.

3) Types of interventions

Studies including orally (e.g., decoction, tablets,
pills, or powders) administered herbal medicines
will be included in this review. RCTs in which
other interventions (e.g., chemotherapy, radiation, and
hormone therapy) were administered to all groups
using same protocol will be included. The exclusion
criteria include studies involving herbal extracts,

herbal injections, and RCTs in which herbal
medicines were combined with other interventions.

There will be no restrictions on comparisons.
Placebos, active control groups, no-treatment groups,
and wait-list control groups will be used as control
groups.

4) Type of outcome measures

All outcomes related to immune functions of
cancers (e.g., CD3, CD4, CD8, CD4/CD8 ratio,
CD19 (B cells), dendritic cells (CD11), CD56
(NK cells), and macrophages) will be included in
this review. However, RCTs that did not report
the measured values before and after treatment
will be excluded.

4. Data collection, extraction, and assessment

1) Selection of studies

Two authors (YC and SJ) will independently
screen the titles and abstracts of studies retrieved
from the databases after excluding duplicate
articles. The full texts of the selected articles will
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then be reviewed to ensure that each article meets
the inclusion criteria for this review. Finally, a
third reviewer (M-KJ) will provide the decisive
factor if the two authors have a difference of opinion.

2) Data extraction

Two authors (YC and SJ) will extract the
data, and a third author (M-KJ) will review the
extracted data. Essential information for each
article will be summarized, including the title, first
author, published year, journal, study period,
participants, interventions, comparisons, outcomes,
results, and adverse events.

3) Assessment of risk of bias

Two reviewers (YC and SJ) will assess the
quality of the included studies using the Cochrane
Handbook risk of bias (RoB) assessment tool version
6.3%. RoB will be assessed using the following
seven items: 1) random sequence generation, 2)
allocation concealment, 3) blinding of participants
and personnel, 4) blinding of outcome assessment,
5) completeness of outcome data, 6) completeness
of reporting, and 7) other sources of bias. In each
RCT, items will be categorized as “high risk (H),”
“unclear (U).,” or “low risk (L).” In addition, an
RoB graph will be generated using Review Manager
(Cochrane Collaboration Software, RevMan), version
5.3 for Windows (Copenhagen, The Nordic Cochrane
Centre, the Cochrane Collaboration, 2012).

9. Data synthesis

Differences between the intervention and control
groups Wwill be assessed. The mean differences
(MDs) with 9% confidence intervals (CIs) will
be used to measure the treatment effects for
continuous data. In addition. we will convert other
forms of data into MDs. For outcome variables on
different scales, standard MDs (SMDs) with 95%
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CIs will be used. For dichotomous data, we will
present treatment effects as relative risks (RRs)
with 95% Cls: other binary data will be converted
into RRs.

All statistical analyses will be conducted using
RevMan version 5.3. We will contact the corresponding
authors of studies with missing information to
acquire and verify the data whenever possible. We
will pool the data across studies to conduct a
meta-analysis using fixed or random effects. Finally,
we will use the GRADEpro software from Cochrane
Systematic Reviews to create a summary of the
findings.

6. Ethical statement and Competing interests

All data in this study will be collected from
published trials: therefore, ethical approval is not
necessary. The authors declare no conflicts of
interest.

ll. Results

This review is expected to provide data on the
effectiveness of herbal medicines on improving
immune functions in patients with cancers.

IV. Discussion

One in five individuals worldwide develops
cancer during their lifetime. One in eight males
and one in eleven females will die from the disease.
Effective strategies to treat cancer still need to be
improved”. Various studies have suggested that
herbal medicine is an effective complementary
medicine that reduces the side effects of conventional
cancer treatments".
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Herbal medicine can also be used to improve
cancer-related fatigue, the most common symptom
that affects the quality of life in patients with
cancer, Herbal medicine may work as an anti-
cancer agent by exhibiting an anti-inflammatory
and cytotoxic effect in tumors and by regulating
the TME®. These mechanisms of action demonstrate
the potential of herbal medicine to mitigate the
limitations associated with conventional treatment
methods®.

A previous review showed that herbal medicine
regulates both innate and adaptive immunity’.
Herbal medicine achieves this regulation by promoting
the quantity of components involved in innate
immunity and phagocytic capacity and the
maturation and expression of antibodies in acquired
immunity.

Recent cancer immunotherapy targets the
reactivation of the immune system by inhibiting
tumor cell immune checkpoints. Understanding the
interactions between tumor cells and immunomodulators
in TME is needed to improve the reaction rate of
cancer immunotherapy'’. Herbal medicine is trend
based on its multitarget compounds and antitumor
effects on TME®. The clinical application of
herbal medicines to improve immune function in
the treatment of various cancer types is crucial.
Eliminating cancer relies on restoration of the
patient’s immune function. This systematic review
will help patients and clinicians establish new
management options for cancer treatment.

Author contributions
Conceptualization : M-KJ, SJ

Methodology : SJ, MMK, M-KJ
Supervision : M-KJ, SJ

Writing-original draft : YC, SJ, HEJ
Writing-review & editing : M-KJ, HSY

Acknowledgments (Funding)

This study was supported by the Korea Institute
of Oriental Medicine, Republic of Korea (KSN2022240),
and the Korea Health Industry Development
Institute (KHIDI), Republic of Korea (HF20C0038).
The funding source will have no input for
Interpretation or publication of the study results.

References

1. GLOBOCAN 2020: New Global Cancer Data |
UICC. https://www.uicc.org/news/globocan-2020
-new-global-cancer-data. Accessed September 13
2022: 2020. UICC.

2. World Cancer Day 2022 - TARC. https://www.
larc.who.int/featured-news/world-cancer-day-2022/.
Accessed September 13 2022: 2022. IARC.

3. Bray F, Soerjomataram 1. The changing global
burden of cancer: transitions in human development
and implications for cancer prevention and
control. International Bank for Reconstruction
and Development. World Bank: 2015. doi:10.
1596/978-1-4648-0349-9__ch?.

4. Guoyan Y, Xun L, Xiaoli L, Lu W, Jia L, Xue
S, et al. Traditional Chinese medicine in cancer
care: a review of case series published in the
Chinese literature. https://www.hindawi.com/journals
/ecamy/2012/751046/. Accessed September 13 2022.

5. Crawford J, Dale DC, Lyman GH. Chemotherapy
-induced neutropenia: risks, consequences, and
new directions for its management. Cancer 2004:
100(2) :228-37.

339



Herbal Medicines for the Improvement of Immune Function in Patients with Cancer:
A Protocol for Systematic Review and Meta-Analysis

6.

10.

11

12.

D'Errico G, Machado HL, Sainz B. A current
perspective on cancer immune therapy: step-by-step
approach to constructing the magic bullet. Ciin
Trans] Med 2017:6(1) :3. doi:10.1186/s40169-016
-0130-5.

. Bagchi S, Yuan R, Engleman EG. Immune

checkpoint inhibitors for the treatment of cancer:

clinical impact and mechanisms of response
and resistance. Annu Rev Pathol 2021:16:223-49.
doi :10.1146/annurev-pathol-042020-042741.

. Q1 F, Li A, Inagaki Y, Gao J, Li J, Kokudo N,

et al. Chinese herbal medicines as adjuvant
treatment during chemo- or radio-therapy for
cancer. BioSci Trends 2010:4(6) :297-307.

. Wang Y, Zhang Q, Chen Y, Liang CL, Liu H,

Qiu F, et al. Antitumor effects of immunity-
enhancing traditional Chinese medicine. Biomed
Pharmacother 2020;121:109570.

Jung SJ, Jung ES. Choi EK. Sin HS, Ha KC,
Chae SW. Immunomodulatory effects of a
mycelium extract of Cordyceps (Paecilomyces
hepiali: CBG-CS-2): a randomized and double-
blind clinical trial. BMC Complement Altern
Med 2019:19(1) :77. doi:10.1186/812906-019-2483-y.
Shamseer L, Moher D, Clarke M. Ghersi D,
Liberati A, Petticrew M, et al. Preferred reporting
items for systematic review and meta-analysis
protocols (PRISMA-P) 2015: elaboration and
explanation. BMJ 2015:350:g7647.

Cumpston M, Li T, Page MJ, Chandler J, Welch
VA, Higgins JP, et al. Updated guidance for
trusted systematic reviews: a new edition of
the Cochrane Handbook for Systematic Reviews
of Interventions. Cochrane Database Syst Rev
2019:10(10) :ED000142. doi: 10.1002/14651858.

340

13.

14.

15.

16.

17.

18.

ED000142.

Li S, So TH, Tang G, Tan HY, Wang N, Ng
BFL, et al. Chinese herbal medicine for reducing
chemotherapy-associated side-effects in breast
cancer patients: a systematic review and meta-
analysis. Front Oncol 2020:10:599073.

Lee JY, Kim EH, Yoon JH. Eo W, Yoon SW.
Traditional herbal medicine, Sipjeondaebo-Tang,
for cancer-related fatigue: a randomized, placebo-
controlled, preliminary study. Integr Cancer Ther
2021:20:15347354211040830.

Luo H, Vong CT, Chen H, Yan G, Peng L, Ling
Q Naturally occurring anti-cancer compounds: shining
from Chinese herbal medicine | EndNote Click.
https://click.endnote.com/viewer?doi = 10.1186%
2Fs13020-019-0270-9 &token = WzM3Njed MjMsI
JEWLjExOD YvezEzMD IwLTAxOSOwMjewL Tk
1XQ.8r19Yb-al2XHNIpJ4Yq7xegRzKs.  Accessed
September 20 2022.

Chen Z, Liu L, Gao C, Chen W, Vong CT,
Yao P, et al. Astragali Radix (Huangqi): A
promising edible immunomodulatory herbal
medicine. J Ethnopharmacol 2020;258:11289%5.
Tang H, Qiao J, Fu YX. Immunotherapy and
tumor microenvironment. Cancer Lett 2016;
370(1) :85-90. doi:10.1016/j.canlet.2015.10.009.
Zhang Y, Lou Y, Wang J, Yu C, Shen W.
Research status and molecular mechanism of
the traditional chinese medicine and antitumor
therapy combined strategy based on tumor
microenvironment. Front Immunol 2021:11
:609706. https://www.frontiersin.org/articles/10.3389
/fimmu.2020.609705. Accessed September 8 2022
:609705.



Young-Min Cho - Soobin Jang - Mi Mi Ko - Han-eum Joo - Hwa-Seung Yoo - Mi-Kyung Jeong

solo| of EAON CHE oyl JAM BN : HAN BHIHW HEHEY ZRES

e e Ll

MLHst St el SMUMIE], ‘Chrstoltistm oftho|stmA
SRBISITY S| TSR, THRIIST MBSHUEH SHLHE, SBiTslelsioiTY slojopg sl
= B
P bl
B Ao
==

o} Ratgoz g8 £ ARH
A7) 19 el AEE T sl o

o
15 MAAZIE d SlelA &) ARAQA FrAS A4 8 122 Fristast

oN o2

oL
o

ghe},

HEE: A8 ¢ o]Eju] o) A= oh&-3} 2t} MEDLINE via PubMed, EMBASE via Elsevier, Cochrane Central Register of
Controlled Trials, China National Knowledge Infrastructure(CNKI), Korean databases including Regional Information Sharing
Systems(RISS). National Digital Science Library(NDSL), Oriental Medicine Advanced Searching Integrated System(OASIS).
Bope o 43 o DA e A% A0S DE AR TS Az AFES TV W 75 BdE BE ARE
(CD3, CD4, CD8, CD4/CD8 ¥l&, CDIY(BME), CDIN(FAZAE), CDS6(NKHIE), HAAE 5)& EA3ih

Aok o 3xe] 1Y 753 ¥¥Y AZES THAA AAE FH 129 g} 24 59T Qo))

ZAE: o] o 3 WY /)5 A FERS ARHor ey B dFS B3 dx9) 2 AedA o X 2d slelA
Aze HeA2 92 & dws $3e AN Do,

Z&of:

=

ok WY 7%, & o A ZREF

341



