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Tremendous progress has been made in cancer research over the years, and, as a result,
immunotherapy has emerged as an important therapy for the treatment of cancer, either as a
stand-alone treatment or in conjunction with other cancer therapies. Immunotherapy has
demonstrated encouraging outcomes and offers a viable strategy for not only enhancing the
quality of life but also dramatically boosting the overall survival rate of cancer patients. The
objective of this systematic review was to assess the efficacy of immunotherapy in the treatment
of cancer. Databases such as PubMed and Science Direct were searched from their inception
until September 2021, using the following keywords: cancer immunotherapy, cancer recurrence,
cancer treatment options, and cancer therapies. The systematic review was conducted in
accordance with the PRISMA protocol. There were a total of 599 articles; however, after applying
the inclusion and exclusion criteria, the final review ended up with 34 publications. In conclusion,
the studies have demonstrated that immunotherapy is a viable alternative treatment option for
patients with recurrent or metastatic cancer, since the overall survival rate and progression-free
survival rate were shown to be successful.
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1 data

Data is of paramount importance to scientific progress, yet most research data drowns in
supplementary files or remains private. Enhancing the transparency of the data processes will
help to render scientific research results reproducible and thus more accountable. Co-submit your
methodical data processing articles or data descriptors for a linked data set in Data
(https://www.mdpi.com/journal/data) journal to make your data more citable and reliable.

¢ Deposit your data set in an online repository, obtain the DOI number or link to the deposited
data set.

« Download and use the Microsoft Word template (https://www.mdpi.com/files/word-
templates/data-template.dot) or LaTeX template (https://www.mdpi.com/authors/latex) to
prepare your data article.

¢ Upload and send your data article to the Data (https://www.mdpi.com/journal/data) journal
here (/user/manuscripts/upload?
form%5Bjournal_id%5D=1768&form%5Barticle_type_id%5D=47).

Submit To Data (/user/manuscripts/upload?
form%5Bjournal_id%5D=176&form%5Barticle_type_id%5D=47)

Author Information

Submitting Author
Corresponding
Authors

Author #1
Affiliation

E-Mail

Long Chiau Ming N
Chrismawan Ardianto, Naeem Shafqat

Sia Pei Ling (!'{s»s://orcid.org/0000-0001-7155-4922)

1. PAPRSB Institute of Health Sciences, Universiti Brunei Darussalam, Gadong BE1410, Brunei
19b3021@ubd.edu.bn (co-author email has not been published))



https://susy.mdpi.com/user/edit
https://susy.mdpi.com/user/manuscripts/upload
https://susy.mdpi.com/
https://www.mdpi.com/about/journals/
https://www.mdpi.com/topics
https://www.mdpi.com/authors/english
https://www.mdpi.com/guidelines
javascript:void(0);
https://www.mdpi.com/about
https://susy.mdpi.com/user/myprofile
https://susy.mdpi.com/user/manage_accounts
https://susy.mdpi.com/user/chgpwd
https://susy.mdpi.com/user/edit
https://susy.mdpi.com/user/logout
https://susy.mdpi.com/user/manuscripts/upload
https://susy.mdpi.com/user/manuscripts/status
https://susy.mdpi.com/user/manuscripts/co-authored
https://susy.mdpi.com/user/pre_english_article/status
https://susy.mdpi.com/user/discount_voucher
https://susy.mdpi.com/user/invoices
https://susy.mdpi.com/user/get/latex_word_count
https://susy.mdpi.com/user/reviewer/status
https://susy.mdpi.com/volunteer_reviewer_info/view
https://susy.mdpi.com/publication/articler/banner/951313
https://www.mdpi.com/2072-6694/14/21/5205
https://www.mdpi.com/2072-6694/14/21/5205/htm
https://www.mdpi.com/2072-6694/14/21/5205/pdf
https://www.mdpi.com/2072-6694/14/21/5205/manuscript
https://www.mdpi.com/journal/cancers
https://www.mdpi.com/journal/cancers/sections/Cancer_Drug_Development
https://www.mdpi.com/journal/cancers/special_issues/2XZ791684I
https://www.mdpi.com/journal/data
https://www.mdpi.com/files/word-templates/data-template.dot
https://www.mdpi.com/authors/latex
https://www.mdpi.com/journal/data
https://susy.mdpi.com/user/manuscripts/upload?form%5Bjournal_id%5D=176&form%5Barticle_type_id%5D=47
https://susy.mdpi.com/user/manuscripts/upload?form%5Bjournal_id%5D=176&form%5Barticle_type_id%5D=47
https://orcid.org/0000-0001-7155-4922

Author #2
Affiliation

E-Mail

Author #3

Affiliation

E-Mail

Author #4
Affiliation

E-Mail

Author #5

Affiliation

E-Mail

Author #6

Affiliation

E-Mail

Author #7
Affiliation
E-Mail

Author #8

Affiliation
E-Mail

Long Chiau Ming (! ps://orcid.org/0000-0002-6971-1383)

1. PAPRSB Institute of Health Sciences, Universiti Brunei Darussalam, Gadong BE1410, Brunei
2. Department of Pharmacy Practice, Faculty of Pharmacy, Universitas Airlangga, Surabaya
60115, Indonesia

longchiauming@gmail.com (co-author email has not been published))

Jagijit Singh Dhaliwal (/s #s://orcid.org/0000-0002-3357-388X)
1. PAPRSB Institute of Health Sciences, Universiti Brunei Darussalam, Gadong BE1410, Brunei

jagjit.dhaliwal@ubd.edu.bn (co-author email has not been published))

Madhu Gupta (/s ps://orcid.org/0000-0002-8503-0609)

3. School of Pharmaceutical Sciences, Delhi Pharmaceutical Sciences and Research University
(DPSRU), New Delhi 110017, India

madhugupta98@gmail.com (co-author email has not been published))

Chrismawan Ardianto (| »s://orcid.org/0000-0003-3713-7900)

2. Department of Pharmacy Practice, Faculty of Pharmacy, Universitas Airlangga, Surabaya
60115, Indonesia

chrismawan-a@ff.unair.ac.id (corresponding author email)

Khang Wen Goh (s s://orcid.org/0000-0001-6686-7019)

4. Faculty of Data Science and Information Technology, INTI International University, Nilai 71800,
Malaysia

khangwen.goh@newinti.edu.my (co-author email has not been published))

Zahid Hussain
5. Faculty of Health, University of Canberra, Bruce, ACT 2617, Australia

zahid.hussain@canberra.edu.au (co-author email has not been published))

Naeem Shafqat (! »s://orcid.org/0000-0002-1468-4082)
1. PAPRSB Institute of Health Sciences, Universiti Brunei Darussalam, Gadong BE1410, Brunei

sheikh.shafqat@ubd.edu.bn (corresponding author email)

Manuscript Information

Received Date

Revised Date
Accepted Date
Published Date

Submission to First
Decision (Days)

Submission to
Publication (Days)

Round of Revision
Size of PDF

Word Count

Page Count
Figure Count
Table Count

Reference Count

Editor Decision

Decision
Comments

Decision Date

Review Report

Reviewer 1

Reviewer 2

APC information

26 August 2022
14 October 2022
15 October 2022
24 October 2022
18

58

2

674 KiB
6009

18

1

2

70

Accept in current form
The authors provided the requested changes.

14 October 2022

Review Report (Round 1) (/fuser/manuscripts/review/30047549?report=22236292)

Review Report (Round 1) (/luser/manuscripts/review/30047559?report=22236278)
Review Report (Round 2) (/user/manuscripts/review/300475597report=23219756)


https://susy.mdpi.com/user/manuscripts/review/30047549?report=22236292
https://susy.mdpi.com/user/manuscripts/review/30047559?report=22236278
https://susy.mdpi.com/user/manuscripts/review/30047559?report=23219756
https://orcid.org/0000-0002-6971-1383
https://orcid.org/0000-0002-3357-388X
https://orcid.org/0000-0002-8503-0609
https://orcid.org/0000-0003-3713-7900
https://orcid.org/0000-0001-6686-7019
https://orcid.org/0000-0002-1468-4082

Journal APC:  2,400.00 CHF

IOAP Participant: ~ University of Canberra
IOAP Payment:  Non-central: Invoiced to author

Author Eligible  No
Central:

Discount Voucher:  6¢22ffbc18588831 (100.00%) (sheikh.shafqat@ubd.edu.bn)

Total Payment  0.00 CHF
Amount:

Previously Published Papers

Khotib, J.; Gani, M.A.; Budiatin, A.S.; Lestari, M.L.A.D.; Rahadiansyah, E.; Ardianto, C. Signaling Pathway and Transcriptional Regulation in
Osteoblasts during Bone Healing: Direct Involvement of Hydroxyapatite as a Biomaterial. Pharmaceuticals 2021, 14, 615. doi: 10.3390/ph14070615
(https://doi.org/10.3390/ph14070615)

Gani, M.A,; Budiatin, A.S.; Lestari, M.L.A.D.; Rantam, F.A.; Ardianto, C.; Khotib, J. Fabrication and Characterization of Submicron-Scale Bovine
Hydroxyapatite: A Top-Down Approach for a Natural Biomaterial. Materials 2022, 15, 2324. doi: 10.3390/ma15062324
(https://doi.org/10.3390/ma15062324)

Ayoub, R.; Jilani, J.; Jarrar, Q.; Alani, R.; Ardianto, C.; Goh, K.W.; Ali, D.; Moshawih, S. Synthesis and In-Vivo Evaluation of Benzoxazole Derivatives
as Promising Anti-Psoriatic Drugs for Clinical Use. Molecules 2022, 27, 3023. doi: 10.3390/molecules27093023
(https://doi.org/10.3390/molecules27093023)

Khirfan, F.; Jarrar, Y.; Al-Qirim, T.; Goh, K.W.; Jarrar, Q.; Ardianto, C.; Awad, M.; Al-Ameer, H.J.; Al-Awaida, W.; Moshawih, S.; Ming, L.C. Analgesics
Induce Alterations in the Expression of SARS-CoV-2 Entry and Arachidonic-Acid-Metabolizing Genes in the Mouse Lungs. Pharmaceuticals 2022,
15, 696. doi: 10.3390/ph15060696 (https://doi.org/10.3390/ph15060696)

Moshawih, S.; Lim, A.F.; Ardianto, C.; Goh, K.W.; Kifli, N.; Goh, H.P.; Jarrar, Q.; Ming, L.C. Target-Based Small Molecule Drug Discovery for
Colorectal Cancer: A Review of Molecular Pathways and In Silico Studies. Biomolecules 2022, 12, 878. doi: 10.3390/biom12070878
(https://doi.org/10.3390/biom12070878)

Lai, N.J.-Y;; Ngu, E.-L.; Pang, J.-R.; Wong, K.-H.; Ardianto, C.; Ming, L.C.; Lim, S.-H.; Walvekar, S.G.; Anwar, A.; Yow, Y.-Y. Carrageenophyte
Kappaphycus malesianus Inhibits Microglia-Mediated Neuroinflammation via Suppression of AKT/NF-kB and ERK Signaling Pathways. Mar. Drugs
2022, 20, 534. doi: 10.3390/md20080534 (https://doi.org/10.3390/md20080534)

Ramayanam, N.R.; Manickam, R.; Mahalingam, V.T.; Goh, K.W.; Ardianto, C.; Ganesan, P.; Ming, L.C.; Ganesan, R.M. Functional and Structural
Impact of Deleterious Missense Single Nucleotide Polymorphisms in the NR3C1, CYP3A5, and TNF-a Genes: An In Silico Analysis. Biomolecules
2022, 12, 1307. doi: 10.3390/biom12091307 (https://doi.org/10.3390/biom12091307)

Budiatin, A.S.; Khotib, J.; Samirah, S.; Ardianto, C.; Gani, M.A.; Putri, B.R.K.H.; Arofik, H.; Sadiwa, R.N.; Lestari, |.; Pratama, Y.A.; Rahadiansyah, E.;
Susilo, 1. Acceleration of Bone Fracture Healing through the Use of Bovine Hydroxyapatite or Calcium Lactate Oral and Implant Bovine
Hydroxyapatite—Gelatin on Bone Defect Animal Model. Polymers 2022, 14, 4812. doi: 10.3390/polym14224812
(https://doi.org/10.3390/polym14224812)

Jarrar, Q.; Ayoub, R.; Alhussine, K.; Goh, K.W.; Moshawih, S.; Ardianto, C.; Goh, B.H.; Ming, L.C. Prolonged Maternal Separation Reduces Anxiety
State and Increases Compulsive Burying Activity in the Offspring of BALB/c Mice. J. Pers. Med. 2022, 12, 1921. doi: 10.3390/jpm12111921
(https://doi.org/10.3390/jpm12111921)

Khan, F.B.; Uddin, S.; Elderdery, A.Y.; Goh, K.W.; Ming, L.C.; Ardianto, C.; Palakot, A.R.; Anwar, |.; Khan, M.; Owais, M.; Huang, C.-Y.; Daddam,
J.R.; Khan, M.A.; Shoaib, S.; Khursheed, M.; Reshadat, S.; Khayat Kashani, H.R.; Mirza, S.; Khaleel, A.A.; Ayoub, M.A. llluminating the Molecular
Intricacies of Exosomes and ncRNAs in Cardiovascular Diseases: Prospective Therapeutic and Biomarker Potential. Cells 2022, 11, 3664. doi:
10.3390/cells 11223664 (https://doi.org/10.3390/cells 11223664 )

Khan, F.B.; Singh, P.; Jamous, Y.F.; Ali, S.A.; Abdullah; Uddin, S.; Zia, Q.; Jena, M.K.; Khan, M.; Owais, M.; Huang, C.Y.; Chanukuppa, V.; Ardianto,
C.; Ming, L.C.; Alam, W.; Khan, H.; Ayoub, M.A. Multifaceted Pharmacological Potentials of Curcumin, Genistein, and Tanshinone IIA through
Proteomic Approaches: An In-Depth Review. Cancers 2023, 15, 249. doi: 10.3390/cancers15010249 (https://doi.org/10.3390/cancers15010249)

Related Papers Published in MDPI Journals

Garnier, J.; Turrini, O.; Chretien, A.-S.; Olive, D. Local Ablative Therapy Associated with Immunotherapy in Locally Advanced Pancreatic Cancer: A
Solution to Overcome the Double Trouble?—A Comprehensive Review. J. Clin. Med. 2022, 11, 1948. doi: 10.3390/jcm11071948
(https://doi.org/10.3390/jcm11071948)

Sevilla-Ortega, L.; Ferrandiz-Pulido, L.; Palazén-Carrion, N.; Alamo de la Gala, M.C.; de Toro-Salas, R.; Garnacho-Montero, J.; Marcos-Rodriguez,
J.A.; Agudo Martinez, A.; Araji-Tiliani, O.; Calvo-Morén, M.C.; Barquero-Aroca, J.M.; Fernandez-Lépez, A.R.; Jaime-Borrego, J.M.; Santos-Jiménez,
J.C.; Moreno-Ramirez, D.; de la Cruz-Merino, L. Role of Isolated Limb Perfusion in the Era of Targeted Therapies and Immunotherapy in Melanoma.
A Systematic Review of The Literature. Cancers 2021, 13, 5485. doi: 10.3390/cancers13215485 (https://doi.org/10.3390/cancers13215485)

Henriques, B.; Mendes, F.; Martins, D. Immunotherapy in Breast Cancer: When, How, and What Challenges? Biomedicines 2021, 9, 1687. doi:
10.3390/biomedicines9111687 (https://doi.org/10.3390/biomedicines9111687)

If you have any questions or concerns, please do not hesitate to contact cancers@mdpi.com (mailto: cancers@mdpi.com).

© 1996-2023 MDPI (Basel, Switzerland) unless otherwise stated Disclaimer Terms and Conditions (https://www.mdpi.com/about/terms-and-
conditions) Privacy Policy (https:lIwww.mdpi.comlabﬁlprivacy)


https://doi.org/10.3390/ph14070615
https://doi.org/10.3390/ma15062324
https://doi.org/10.3390/molecules27093023
https://doi.org/10.3390/ph15060696
https://doi.org/10.3390/biom12070878
https://doi.org/10.3390/md20080534
https://doi.org/10.3390/biom12091307
https://doi.org/10.3390/polym14224812
https://doi.org/10.3390/jpm12111921
https://doi.org/10.3390/cells11223664
https://doi.org/10.3390/cancers15010249
https://doi.org/10.3390/jcm11071948
https://doi.org/10.3390/cancers13215485
https://doi.org/10.3390/biomedicines9111687
mailto:%20cancers@mdpi.com
javascript:void(0);
https://www.mdpi.com/about/terms-and-conditions
https://www.mdpi.com/about/privacy

“ (https://susy.mdpi.com)

Journals (https://www.mdpi.com/about/journals/)

Author Services (https://www.mdpi.com/authors/english)

v User Menu (2]

Journal
Home (/user/myprofile)

Manuscript ID

Manage Accounts
(/luser/manage_accounts) Type
Change Password Title
(/user/chgpwd)
Edit Profile (/user/edit) Authors
Logout (/user/logout)
Section
v Submissions Menu ©

Special Issue
Submit Manuscript
(/user/manuscripts/upload) Abstract
Display Submitted
Manuscripts

(/user/manuscripts/status)
Display Co-Authored
Manuscripts
(/user/manuscripts/co-
authored)

English Editing
(/user/pre_english_article/status)
Discount Vouchers
(/user/discount_voucher)
Invoices (/user/invoices)
LaTex Word Count
(/user/get/latex_word_count)

vReviewers Menu @

Topics (https://www.mdpi.com/topics)

chrismawan-a@ff.unair.ac.id My Profile (/user/edit) Logout  Submit (/user/manuscripts/upload)

Information (https://www.mdpi.com/guidelines)

Initiatives ~ About (https://www.mdpi.com/about)

Cancers (https://www.mdpi.com/journal/cancers) (ISSN 2072-6694)
cancers-1909099
Systematic Review

Role of immunotherapy in the treatment of cancer: A systematic review
(https://www.mdpi.com/2072-6694/14/21/5205)

Sia Pei Ling , Long Chiau Ming , Jagjit Singh Dhaliwal , Madhu Gupta , Chrismawan Ardianto * ,
Khang Wen Goh , Zahid Hussain , Naeem Shafqgat *

Cancer Drug Development
(https://www.mdpi.com/journal/cancers/sections/Cancer_Drug_Development)

Advances in Anticancer Drugs and Pharmacotherapy of Cancer
(https://www.mdpi.com/journal/cancers/special_issues/2XZ791684l)

A tremendous progress has been made in cancer research over the year and as a result,
immunotherapy has emerged as an important therapy for the treatment of cancer, either as a
stand-alone treatment or in conjunction with other cancer therapies. Immunotherapy has
demonstrated encouraging outcomes and offers a viable strategy for not only enhancing the
quality of life, but also dramatically boosting the overall survival rate of cancer patients. The
objective of this systematic review was to assess the efficacy of immunotherapy in the treatment
of cancer. The databases such as PubMed and Science Direct were searched from their inception
until September 2021 using the following keywords: cancer immunotherapy, cancer recurrence,
cancer treatment options, and cancer therapies. The systematic review was conducted in
accordance with the PRISMA protocol. There were a total of 599 articles. However, after applying
the inclusion and exclusion criteria, the final review included 34 publications. In conclusion, the
studies have demonstrated that immunotherapy is a viable alternative treatment option for
patients with recurrent or metastatic cancer, since the overall survival rate and progression-free
survival rate were shown to be successful.
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