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Hartwig Anzt, Felix Bach, Stephan Druskat, Frank Löf�ler, Axel Loewe, Bernhard Y. Renard, Gunnar Seemann,
Alexander Struck, Elke Achhammer, Piush Aggarwal, Franziska Appel, Michael Bader, Lutz Brusch, Christian
Busse, Gerasimos Chourdakis, Piotr Wojciech Dabrowski, Peter Ebert, Bernd Flemisch, Sven Friedl, Bernadette
Fritzsch, Maximilian D. Funk, Volker Gast, Florian Goth, Jean-Noël Grad, Jan Hegewald, Sibylle Hermann, Florian
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Version 2. F1000Res. 2020; 9: 687. Published online 2020 Aug 12. doi: 10.12688/f1000research.24816.2
PMCID:	PMC7512028
Article  PubReader  PDF–537K Cite

Impact of COVID-19 on the access to hearing health care services for children with cochlear implants: a survey
of parents
Mohammed Ayas, Ahmad Mohd Haider Ali Al Amadi, Duaa Khaled, Ahmad Munzer Alwaa
Version 1. F1000Res. 2020; 9: 690. Published online 2020 Jul 9. doi: 10.12688/f1000research.24915.1
PMCID:	PMC7376500
Article  PubReader  PDF–1.1M Cite

Supplementary data on virus-like particles in the brainstem of Parkinson’s disease patients and controls
Robert R. Dourmashkin, Peter Locker, Sherman A. McCall, Matthew J. Hannah
Version 2. F1000Res. 2020; 9: 692. Published online 2022 Jan 17. doi: 10.12688/f1000research.20504.2
PMCID:	PMC8958977
Article  PubReader  PDF–589K Cite

In�luence of Workplace management initiatives on talent engagement in the Nigerian pharmaceutical industry
Hezekiah O. Falola, Opeyemi O. Ogueyungbo, Oluwatunmise O. Ojebola

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7569480/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7569480/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7569480/pdf/f1000research-9-30025.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7919603/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7919603/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7919603/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7919603/pdf/f1000research-9-54074.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7542248/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7542248/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7542248/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7542248/pdf/f1000research-9-29017.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7812614/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7812614/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7812614/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7812614/pdf/f1000research-9-54069.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7512028/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7512028/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7512028/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7512028/pdf/f1000research-9-28541.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7376500/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7376500/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7376500/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7376500/pdf/f1000research-9-27488.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8958977/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8958977/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8958977/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8958977/pdf/f1000research-9-79367.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7676391/


16/04/22 00.22 F1000Res Volume 9;  2020 - PMC

https://www.ncbi.nlm.nih.gov/pmc/issues/349228/ 34/84

Version 2. F1000Res. 2020; 9: 699. Published online 2020 Nov 10. doi: 10.12688/f1000research.23851.2
PMCID:	PMC7676391
Article  PubReader  PDF–927K Cite

Relationship between neighbourhood cohesion and disability: �indings from SWADES population-based
survey, Kerala, India
M.D. Saju, Anuja Maria Benny, Komal Preet Allagh, Binoy Joseph, Jotheeswaran Amuthavalli Thiyagarajan
Version 1. F1000Res. 2020; 9: 700. Published online 2020 Jul 13. doi: 10.12688/f1000research.25073.1
PMCID:	PMC7424915
Article  PubReader  PDF–669K Cite

Misjudging early embryo mortality in natural human reproduction
Gavin E. Jarvis
Version 1. F1000Res. 2020; 9: 702. Published online 2020 Jul 14. doi: 10.12688/f1000research.22655.1
PMCID:	PMC7670474
Article  PubReader  PDF–622K Cite

Case Report: Heparin-induced thrombocytopenia in a patient with COVID-19
Ragia Aly, Sachin Gupta, Sorab Gupta, Balraj Singh, Abhinav Goyal, Sheila Kalathil
Version 2. F1000Res. 2020; 9: 704. Published online 2021 Jun 7. doi: 10.12688/f1000research.24974.2
PMCID:	PMC8218025
Article  PubReader  PDF–904K Cite

Public research funding and pharmaceutical prices: do Americans pay twice for drugs?
Rena M. Conti, Frank S. David
Version 1. F1000Res. 2020; 9: 707. Published online 2020 Jul 15. doi: 10.12688/f1000research.24934.1
PMCID:	PMC7642989
Article  PubReader  PDF–229K Cite

Early and frequent exposure to antibiotics in children and the risk of obesity: systematic review and meta-
analysis of observational studies
Archita Srivastava, Kim Chau, Henry Kwon, Qin Guo, Bradley C. Johnston
Version 1. F1000Res. 2020; 9: 711. Published online 2020 Jul 16. doi: 10.12688/f1000research.24553.1
PMCID:	PMC7429923
Article  PubReader  PDF–1002K Cite

Case Report: Sustained mitochondrial damage in cardiomyocytes in patients with severe propofol infusion
syndrome
Satoshi Karasawa, Taka-aki Nakada, Naoto Mori, Michiko Daimon, Hideyuki Miyauchi, Tetsuya Kanai, Hiroyuki
Takano, Yoshio Kobayashi, Shigeto Oda
Version 2. F1000Res. 2020; 9: 712. Published online 2022 Jan 20. doi: 10.12688/f1000research.24567.2
PMCID:	PMC8905003
Article  PubReader  PDF–1.0M Cite

Investigating a novel multiplex proteomics technology for detection of changes in serum protein
concentrations that may correlate to tumor burden
Annie He Ren, Ioannis Prassas, Antoninus Soosaipillai, Stephanie Jarvi, Steven Gallinger, Vathany Kulasingam,
Eleftherios P. Diamandis
Version 2. F1000Res. 2020; 9: 732. Published online 2020 Nov 13. doi: 10.12688/f1000research.24654.2
PMCID:	PMC7682495

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7676391/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7676391/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7676391/pdf/f1000research-9-30535.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7424915/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7424915/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7424915/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7424915/pdf/f1000research-9-27662.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7670474/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7670474/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7670474/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7670474/pdf/f1000research-9-25011.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8218025/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8218025/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8218025/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8218025/pdf/f1000research-9-57364.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7642989/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7642989/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7642989/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7642989/pdf/f1000research-9-27509.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7429923/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7429923/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7429923/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7429923/pdf/f1000research-9-27087.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8905003/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8905003/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8905003/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8905003/pdf/f1000research-9-112729.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7682495/


16/04/22 00.22 F1000Res Volume 9;  2020 - PMC

https://www.ncbi.nlm.nih.gov/pmc/issues/349228/ 35/84

Article  PubReader  PDF–2.2M Cite

The complete genome sequence of Stevia	rebaudiana, the Sweetleaf
Kathleen O'Neill, Stacy Pirro
Version 1. F1000Res. 2020; 9: 751. Published online 2020 Jul 21. doi: 10.12688/f1000research.24396.1
PMCID:	PMC7676390
Article  PubReader  PDF–289K Cite

Effects of a�latoxin B1 on the submandibular salivary gland of albino rats and possible therapeutic potential of
Rosmarinus	of�icinalis: a light and electron microscopic study
Bassant Ashraf, Dahlia Ghazy, Mohamed Shamel
Version 1. F1000Res. 2020; 9: 752. Published online 2020 Jul 21. doi: 10.12688/f1000research.25196.1
PMCID:	PMC7388195
Article  PubReader  PDF–1.6M Cite

Diagnostic test accuracy of Xpert MTB/RIF for tuberculous pericarditis: a systematic review and meta-
analysis
Andrianto Andrianto, Ni Made Mertaniasih, Parama Gandi, Makhyan Jibril Al-Farabi, Yusuf Azmi, Michael Jonatan,
Stevanus Immanuel Silahooij
Version 1. F1000Res. 2020; 9: 761. Published online 2020 Jul 22. doi: 10.12688/f1000research.22770.1
PMCID:	PMC7417956
Article  PubReader  PDF–830K Cite

Estimating the impact of pneumococcal conjugate vaccines on childhood pneumonia in sub-Saharan Africa: A
systematic review
Chukwuemeka Onwuchekwa, Bassey Edem, Victor Williams, Emmanuel Oga
Version 2. F1000Res. 2020; 9: 765. Published online 2020 Nov 9. doi: 10.12688/f1000research.25227.2
PMCID:	PMC7713889
Article  PubReader  PDF–966K Cite

Isolation and characterization of a novel Sphingobium	yanoikuyae strain variant that uses biohazardous
saturated hydrocarbons and aromatic compounds as sole carbon sources
Mautusi Mitra, Kevin Manoap-Anh-Khoa Nguyen, Taylor Wayland Box, Jesse Scott Gilpin, Seth Ryan Hamby, Taylor
Lynne Berry, Erin Harper Duckett
Version 1. F1000Res. 2020; 9: 767. Published online 2020 Jul 24. doi: 10.12688/f1000research.25284.1
PMCID:	PMC7477647
Article  PubReader  PDF–5.6M Cite

Cardiorespiratory physiological perturbations after acute smoke-induced lung injury and during
extracorporeal membrane oxygenation support in sheep
Saul Chemonges
Version 1. F1000Res. 2020; 9: 769. Published online 2020 Jul 24. doi: 10.12688/f1000research.24927.1
PMCID:	PMC7481850
Article  PubReader  PDF–9.8M Cite

Anti- c-myc cholesterol based lipoplexes as onco-nanotherapeutic agents in	vitro
Saf�iya Habib, Aliscia Daniels, Mario Ariatti, Moganavelli Singh
Version 2. F1000Res. 2020; 9: 770. Published online 2021 Jan 7. doi: 10.12688/f1000research.25142.2
PMCID:	PMC7745184
Article  PubReader  PDF–2.9M Cite

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7682495/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7682495/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7682495/pdf/f1000research-9-30537.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7676390/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7676390/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7676390/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7676390/pdf/f1000research-9-26914.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7388195/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7388195/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7388195/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7388195/pdf/f1000research-9-27805.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7417956/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7417956/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7417956/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7417956/pdf/f1000research-9-25141.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7713889/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7713889/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7713889/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7713889/pdf/f1000research-9-30623.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7477647/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7477647/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7477647/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7477647/pdf/f1000research-9-27904.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7481850/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7481850/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7481850/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7481850/pdf/f1000research-9-27501.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7745184/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7745184/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7745184/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7745184/pdf/f1000research-9-44102.pdf


16/04/22 00.22 F1000Res Volume 9;  2020 - PMC

https://www.ncbi.nlm.nih.gov/pmc/issues/349228/ 36/84

An assessment of the extent to which the contents of PROSPERO records meet the systematic review protocol
reporting items in PRISMA-P
Alison Booth, Alex S. Mitchell, Andrew Mott, Sophie James, Sarah Cockayne, Samantha Gascoyne, Catriona McDaid
Version 2. F1000Res. 2020; 9: 773. Published online 2020 Sep 10. doi: 10.12688/f1000research.25181.2
PMCID:	PMC7431973
Article  PubReader  PDF–1.1M Cite

β-lactamases (bla	 ,	bla	 ,	bla	 ,	bla	 ,	bla	 ) and class C β-lactamases gene frequency in
Pseudomonas	aeruginosa isolated from various clinical specimens in Khartoum State, Sudan: a cross sectional
study
Dina N. Abdelrahman, Aya A. Taha, Mazar M. Dafaallah, Alaa Abdelgafoor Mohammed, Abdel Rahim M. El Hussein,
Ahmed I. Hashim, Yousif F. Hamedelnil, Hisham N. Altayb
Version 3. F1000Res. 2020; 9: 774. Published online 2021 Apr 1. doi: 10.12688/f1000research.24818.3
PMCID:	PMC7737708
Article  PubReader  PDF–1.4M Cite

First draft genome assembly of the desert locust, Schistocerca	gregaria
Heleen Verlinden, Lieven Sterck, Jia Li, Zhen Li, Anna Yssel, Yannick Gansemans, Rik Verdonck, Michiel Holtof,
Hojun Song, Spencer T. Behmer, Gregory A. Sword, Tom Matheson, Swidbert R. Ott, Dieter Deforce, Filip Van
Nieuwerburgh, Yves Van de Peer, Jozef Vanden Broeck
Version 2. F1000Res. 2020; 9: 775. Published online 2021 May 21. doi: 10.12688/f1000research.25148.2
PMCID:	PMC7607483
Article  PubReader  PDF–1.6M Cite

H3S28P Antibody Staining of Okinawan  Oikopleura	dioica Suggests the Presence of Three Chromosomes
Andrew W. Liu, Yongkai Tan, Aki Masunaga, Aleksandra Bliznina, Charlotte West, Charles Plessy, Nicholas M.
Luscombe
Version 2. F1000Res. 2020; 9: 780. Published online 2021 Mar 1. doi: 10.12688/f1000research.25019.2
PMCID:	PMC7941098
Article  PubReader  PDF–1.3M Cite

Soluble nitrogen forms in sand soil of Pallag: a quantitative report
Ida Kincses, Jesus R. Melendez, Lenin Ramı́rez-Cando, Diego Burbano-Salas, Daniel Lowy, Gerardo Cuenca
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Zsolt Sándor, Ida Kincses, Magdolna Tállai, Daniel A. Lowy, Jesus R. Melendez, Nelly Ivonne Guananga Diaz, Luis
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Isabel G. Fernández de Mera, Margarita Villar, Carmen M. Cabrera, Cesar Gómez Hernando, Eduardo Vargas
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Version 1. F1000Res. 2020; 9: F1000 Faculty Rev-130. Published online 2020 Feb 21. doi: 10.12688/f1000research.21827.1
PMCID:	PMC7043110
Article  PubReader  PDF–897K Cite

Recent advances in the treatment of pancreatic cancer
Marc T Roth, Dana B Cardin, Jordan D Berlin
Version 1. F1000Res. 2020; 9: F1000 Faculty Rev-131. Published online 2020 Feb 21. doi: 10.12688/f1000research.21981.1
PMCID:	PMC7043109
Article  PubReader  PDF–692K Cite

Jump around: transposons in and out of the laboratory
Anuj Kumar
Version 1. F1000Res. 2020; 9: F1000 Faculty Rev-135. Published online 2020 Feb 24. doi: 10.12688/f1000research.21018.1
PMCID:	PMC7043111
Article  PubReader  PDF–1.7M Cite

Recent advances in understanding resistance exercise training-induced skeletal muscle hypertrophy in
humans
Sophie Joanisse, Changhyun Lim, James McKendry, Jonathan C. Mcleod, Tanner Stokes, Stuart M. Phillips

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7539078/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7539078/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7539078/pdf/f1000research-9-29952.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7043107/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7043107/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7043107/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7043107/pdf/f1000research-9-22417.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7549179/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7549179/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7549179/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7549179/pdf/f1000research-9-30001.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7043131/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7043131/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7043131/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7043131/pdf/f1000research-9-23890.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7043113/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7043113/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7043113/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7043113/pdf/f1000research-9-23545.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7043110/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7043110/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7043110/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7043110/pdf/f1000research-9-24063.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7043109/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7043109/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7043109/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7043109/pdf/f1000research-9-24237.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7043111/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7043111/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7043111/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7043111/pdf/f1000research-9-23129.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7043134/


16/04/22 00.22 F1000Res Volume 9;  2020 - PMC

https://www.ncbi.nlm.nih.gov/pmc/issues/349228/ 68/84

Version 1. F1000Res. 2020; 9: F1000 Faculty Rev-141. Published online 2020 Feb 24. doi: 10.12688/f1000research.21588.1
PMCID:	PMC7043134
Article  PubReader  PDF–1.7M Cite

Pulsed actomyosin contractions in morphogenesis
Ann Sutherland, Alyssa Lesko
Version 1. F1000Res. 2020; 9: F1000 Faculty Rev-142. Published online 2020 Feb 25. doi: 10.12688/f1000research.20874.1
PMCID:	PMC7043108
Article  PubReader  PDF–1.0M Cite

Recent advances in the understanding and management of primary hyperparathyroidism
Melanie Goldfarb, Frederick R. Singer
Version 1. F1000Res. 2020; 9: F1000 Faculty Rev-143. Published online 2020 Feb 25. doi: 10.12688/f1000research.21569.1
PMCID:	PMC7043104
Article  PubReader  PDF–878K Cite

Childhood in�lammatory and metabolic disease following exposure to antibiotics in pregnancy, antenatally,
intrapartum and neonatally
Ronald F. Lamont, Birgitte Møller Luef, Jan Stener Jørgensen
Version 1. F1000Res. 2020; 9: F1000 Faculty Rev-144. Published online 2020 Feb 25. doi: 10.12688/f1000research.19954.1
PMCID:	PMC7043129
Article  PubReader  PDF–785K Cite

The enigma of DNA methylation in the mammalian oocyte
Hannah Demond, Gavin Kelsey
Version 1. F1000Res. 2020; 9: F1000 Faculty Rev-146. Published online 2020 Feb 25. doi: 10.12688/f1000research.21513.1
PMCID:	PMC7043116
Article  PubReader  PDF–2.1M Cite

Recent advances in pediatric bladder malignancies
Roberto Iglesias Lopes, Marcos Figueiredo Mello, Armando J. Lorenzo
Version 1. F1000Res. 2020; 9: F1000 Faculty Rev-147. Published online 2020 Feb 25. doi: 10.12688/f1000research.19396.1
PMCID:	PMC7043112
Article  PubReader  PDF–1.6M Cite

The essentials of developmental apoptosis
Anne K. Voss, Andreas Strasser
Version 1. F1000Res. 2020; 9: F1000 Faculty Rev-148. Published online 2020 Feb 26. doi: 10.12688/f1000research.21571.1
PMCID:	PMC7047912
Article  PubReader  PDF–2.0M Cite

Complement proteins in unexpected places: why we should be excited, not concerned!
Berhane Ghebrehiwet
Version 1. F1000Res. 2020; 9: F1000 Faculty Rev-149. Published online 2020 Feb 26. doi: 10.12688/f1000research.21690.1
PMCID:	PMC7047907
Article  PubReader  PDF–547K Cite

The treatment of resistant staphylococcal infections
Joseph John Jr
Version 1. F1000Res. 2020; 9: F1000 Faculty Rev-150. Published online 2020 Feb 26. doi: 10.12688/f1000research.17718.1

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7043134/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7043134/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7043134/pdf/f1000research-9-23791.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7043108/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7043108/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7043108/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7043108/pdf/f1000research-9-22962.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7043104/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7043104/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7043104/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7043104/pdf/f1000research-9-23768.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7043129/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7043129/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7043129/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7043129/pdf/f1000research-9-21901.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7043116/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7043116/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7043116/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7043116/pdf/f1000research-9-23703.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7043112/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7043112/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7043112/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7043112/pdf/f1000research-9-21262.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7047912/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7047912/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7047912/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7047912/pdf/f1000research-9-23770.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7047907/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7047907/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7047907/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7047907/pdf/f1000research-9-23912.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7047908/


16/04/22 00.22 F1000Res Volume 9;  2020 - PMC

https://www.ncbi.nlm.nih.gov/pmc/issues/349228/ 69/84

PMCID:	PMC7047908
Article  PubReader  PDF–644K Cite

Recent advances in the role of plant metabolites in shaping the root microbiome
Richard P. Jacoby, Li Chen, Melina Schwier, Anna Koprivova, Stanislav Kopriva
Version 1. F1000Res. 2020; 9: F1000 Faculty Rev-151. Published online 2020 Feb 26. doi: 10.12688/f1000research.21796.1
PMCID:	PMC7047909
Article  PubReader  PDF–669K Cite

Recent advances in understanding mesenchymal stromal cells
Erika Rendra, Eleonora Scaccia, Karen Bieback
Version 1. F1000Res. 2020; 9: F1000 Faculty Rev-156. Published online 2020 Feb 27. doi: 10.12688/f1000research.21862.1
PMCID:	PMC7047922
Article  PubReader  PDF–1.3M Cite

Under construction: ventral and lateral frontal lobe contributions to value-based decision-making and
learning
Avinash R Vaidya, Lesley K Fellows
Version 1. F1000Res. 2020; 9: F1000 Faculty Rev-158. Published online 2020 Feb 28. doi: 10.12688/f1000research.21946.1
PMCID:	PMC7050269
Article  PubReader  PDF–892K Cite

Dietary considerations in the evaluation and management of nocturia
Upeksha S Alwis, Thomas F Monaghan, Rebecca Haddad, Jeffrey P Weiss, Saskia Roggeman, Erik Van Laecke, Johan
Vande Walle, Alan J Wein, Karel Everaert
Version 1. F1000Res. 2020; 9: F1000 Faculty Rev-165. Published online 2020 Mar 5. doi: 10.12688/f1000research.21466.1
PMCID:	PMC7059782
Article  PubReader  PDF–676K Cite

Paraneoplastic Diseases of the Central Nervous System
Jonathan Galli, John Greenlee
Version 1. F1000Res. 2020; 9: F1000 Faculty Rev-167. Published online 2020 Mar 6. doi: 10.12688/f1000research.21309.1
PMCID:	PMC7062203
Article  PubReader  PDF–828K Cite

Recent advances in understanding and managing resistant/refractory hypertension
Michael Doumas, Konstantinos P Imprialos, Manolis S Kallistratos, Athanasios J Manolis
Version 1. F1000Res. 2020; 9: F1000 Faculty Rev-169. Published online 2020 Mar 9. doi: 10.12688/f1000research.21669.1
PMCID:	PMC7065661
Article  PubReader  PDF–885K Cite

Multidrug transporters: recent insights from cryo-electron microscopy-derived atomic structures and animal
models
Sabrina Lusvarghi, Robert W. Robey, Michael M. Gottesman, Suresh V. Ambudkar
Version 1. F1000Res. 2020; 9: F1000 Faculty Rev-17. Published online 2020 Jan 13. doi: 10.12688/f1000research.21295.1
PMCID:	PMC6961416
Article  PubReader  PDF–2.7M Cite

Recent advances in understanding chemotherapy-induced peripheral neuropathy
Richard Gordon-Williams, Paul Farquhar-Smith

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7047908/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7047908/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7047908/pdf/f1000research-9-19373.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7047909/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7047909/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7047909/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7047909/pdf/f1000research-9-24027.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7047922/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7047922/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7047922/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7047922/pdf/f1000research-9-24104.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7050269/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7050269/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7050269/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7050269/pdf/f1000research-9-24198.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7059782/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7059782/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7059782/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7059782/pdf/f1000research-9-23648.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7062203/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7062203/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7062203/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7062203/pdf/f1000research-9-23466.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7065661/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7065661/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7065661/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7065661/pdf/f1000research-9-23889.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6961416/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6961416/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6961416/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6961416/pdf/f1000research-9-23452.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7076330/


16/04/22 00.22 F1000Res Volume 9;  2020 - PMC

https://www.ncbi.nlm.nih.gov/pmc/issues/349228/ 70/84

Version 1. F1000Res. 2020; 9: F1000 Faculty Rev-177. Published online 2020 Mar 11. doi: 10.12688/f1000research.21625.1
PMCID:	PMC7076330
Article  PubReader  PDF–673K Cite

Family plot: the impact of the endosperm and other extra-embryonic seed tissues on angiosperm zygotic
embryogenesis
Gwyneth C Ingram
Version 1. F1000Res. 2020; 9: F1000 Faculty Rev-18. Published online 2020 Jan 14. doi: 10.12688/f1000research.21527.1
PMCID:	PMC6961419
Article  PubReader  PDF–796K Cite

Recent advances in epilepsy genomics and genetic testing
Malavika Hebbar, Heather C. Mefford
Version 1. F1000Res. 2020; 9: F1000 Faculty Rev-185. Published online 2020 Mar 12. doi: 10.12688/f1000research.21366.1
PMCID:	PMC7076331
Article  PubReader  PDF–801K Cite

Recent advances in primary immunode�iciency: from molecular diagnosis to treatment
Giorgia Bucciol, Isabelle Meyts
Version 1. F1000Res. 2020; 9: F1000 Faculty Rev-194. Published online 2020 Mar 19. doi: 10.12688/f1000research.21553.1
PMCID:	PMC7096215
Article  PubReader  PDF–1.4M Cite

Recent developments in the intervention of speci�ic phobia among adults: a rapid review
Christabel E.W. Thng, Nikki S.J. Lim-Ashworth, Brian Z.Q. Poh, Choon Guan Lim
Version 1. F1000Res. 2020; 9: F1000 Faculty Rev-195. Published online 2020 Mar 19. doi: 10.12688/f1000research.20082.1
PMCID:	PMC7096216
Article  PubReader  PDF–1.1M Cite

Recent advances in mast cell activation and regulation
Hwan Soo Kim, Yu Kawakami, Kazumi Kasakura, Toshiaki Kawakami
Version 1. F1000Res. 2020; 9: F1000 Faculty Rev-196. Published online 2020 Mar 19. doi: 10.12688/f1000research.22037.1
PMCID:	PMC7096214
Article  PubReader  PDF–1.3M Cite

Research advances in plant–insect molecular interaction
Chun-Yu Chen, Ying-Bo Mao
Version 1. F1000Res. 2020; 9: F1000 Faculty Rev-198. Published online 2020 Mar 19. doi: 10.12688/f1000research.21502.1
PMCID:	PMC7096218
Article  PubReader  PDF–1.9M Cite

Duplex kidney formation: developmental mechanisms and genetic predisposition
Vladimir M. Kozlov, Andreas Schedl
Version 1. F1000Res. 2020; 9: F1000 Faculty Rev-2. Published online 2020 Jan 6. doi: 10.12688/f1000research.19826.1
PMCID:	PMC6945105
Article  PubReader  PDF–1.5M Cite

The Continuing Evolution of Insulin-like Growth Factor Signaling
Steven A Rosenzweig
Version 1. F1000Res. 2020; 9: F1000 Faculty Rev-205. Published online 2020 Mar 23. doi: 10.12688/f1000research.22198.1

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7076330/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7076330/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7076330/pdf/f1000research-9-23837.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6961419/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6961419/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6961419/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6961419/pdf/f1000research-9-23719.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7076331/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7076331/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7076331/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7076331/pdf/f1000research-9-23530.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7096215/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7096215/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7096215/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7096215/pdf/f1000research-9-23749.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7096216/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7096216/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7096216/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7096216/pdf/f1000research-9-22049.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7096214/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7096214/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7096214/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7096214/pdf/f1000research-9-24303.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7096218/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7096218/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7096218/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7096218/pdf/f1000research-9-23690.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6945105/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6945105/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6945105/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6945105/pdf/f1000research-9-21753.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7096212/


16/04/22 00.22 F1000Res Volume 9;  2020 - PMC

https://www.ncbi.nlm.nih.gov/pmc/issues/349228/ 71/84

PMCID:	PMC7096212
Article  PubReader  PDF–1.0M Cite

Oral lichen planus: a novel staging and algorithmic approach and all that is essential to know
Eran Shavit, Hagen Klieb, Neil H. Shear
Version 1. F1000Res. 2020; 9: F1000 Faculty Rev-206. Published online 2020 Mar 24. doi: 10.12688/f1000research.18713.1
PMCID:	PMC7096219
Article  PubReader  PDF–1.4M Cite

Diagnostic and therapeutic options in recurrent implantation failure
Sarah Moustafa, Steven L. Young
Version 1. F1000Res. 2020; 9: F1000 Faculty Rev-208. Published online 2020 Mar 25. doi: 10.12688/f1000research.22403.1
PMCID:	PMC7101014
Article  PubReader  PDF–758K Cite

Recent advances in the understanding of autophagosome biogenesis
Martin Graef
Version 1. F1000Res. 2020; 9: F1000 Faculty Rev-212. Published online 2020 Mar 26. doi: 10.12688/f1000research.22111.1
PMCID:	PMC7101016
Article  PubReader  PDF–1.0M Cite

Recent advances in understanding the genetics of sleep
Maxime Jan, Bruce F. O'Hara, Paul Franken
Version 1. F1000Res. 2020; 9: F1000 Faculty Rev-214. Published online 2020 Mar 27. doi: 10.12688/f1000research.22028.1
PMCID:	PMC7104869
Article  PubReader  PDF–1.0M Cite

Antenatal corticosteroid administration for foetal lung maturation
Katie Wynne, Christopher Rowe, Matthew Delbridge, Brendan Watkins, Karina Brown, Jordan Addley, Andrew
Woods, Henry Murray
Version 1. F1000Res. 2020; 9: F1000 Faculty Rev-219. Published online 2020 Mar 30. doi: 10.12688/f1000research.20550.1
PMCID:	PMC7111495
Article  PubReader  PDF–514K Cite

The genetics of intellectual disability: advancing technology and gene editing
Muhammad Ilyas, Asif Mir, Stephanie Efthymiou, Henry Houlden
Version 1. F1000Res. 2020; 9: F1000 Faculty Rev-22. Published online 2020 Jan 16. doi: 10.12688/f1000research.16315.1
PMCID:	PMC6966773
Article  PubReader  PDF–1.5M Cite

Emerging concepts in ventilation-induced lung injury
Purnema Madahar, Jeremy R. Beitler
Version 1. F1000Res. 2020; 9: F1000 Faculty Rev-222. Published online 2020 Mar 31. doi: 10.12688/f1000research.20576.1
PMCID:	PMC7111496
Article  PubReader  PDF–1.4M Cite

Imaging the socially-anxious brain: recent advances and future prospects
Janna Marie Bas-Hoogendam, P. Michiel Westenberg
Version 1. F1000Res. 2020; 9: F1000 Faculty Rev-230. Published online 2020 Apr 2. doi: 10.12688/f1000research.21214.1
PMCID:	PMC7122428

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7096212/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7096212/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7096212/pdf/f1000research-9-24483.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7096219/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7096219/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7096219/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7096219/pdf/f1000research-9-20493.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7101014/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7101014/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7101014/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7101014/pdf/f1000research-9-24719.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7101016/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7101016/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7101016/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7101016/pdf/f1000research-9-24385.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7104869/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7104869/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7104869/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7104869/pdf/f1000research-9-24292.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7111495/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7111495/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7111495/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7111495/pdf/f1000research-9-22590.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6966773/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6966773/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6966773/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6966773/pdf/f1000research-9-17823.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7111496/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7111496/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7111496/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7111496/pdf/f1000research-9-22621.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7122428/


16/04/22 00.22 F1000Res Volume 9;  2020 - PMC

https://www.ncbi.nlm.nih.gov/pmc/issues/349228/ 72/84

Article  PubReader  PDF–789K Cite

Astrocytogenesis: where, when, and how
Ekin Su Akdemir, Anna Yu-Szu Huang, Benjamin Deneen
Version 1. F1000Res. 2020; 9: F1000 Faculty Rev-233. Published online 2020 Apr 2. doi: 10.12688/f1000research.22405.1
PMCID:	PMC7122459
Article  PubReader  PDF–2.4M Cite

The role of lower urinary tract symptoms in fall risk assessment tools in hospitals: a review
Saskia Roggeman, Jeffrey P. Weiss, Erik Van Laecke, Johan Vande Walle, Karel Everaert, Wendy F. Bower
Version 1. F1000Res. 2020; 9: F1000 Faculty Rev-236. Published online 2020 Apr 3. doi: 10.12688/f1000research.21581.1
PMCID:	PMC7135676
Article  PubReader  PDF–605K Cite

Preconditioning strategies to prevent acute kidney injury
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Abstract 
Background: Hypertension and vitamin D deficiency are prevalent 
among the elderly. This study evaluated the effects of vitamin D 
supplementation on changes in serum 25-hydroxyvitamin D (25(OH)D) 
concentrations and blood pressure (BP) in the elderly (age > 60 years). 
Methods: Randomized controlled trials from electronic databases on 
the elderly taking oral vitamin D, until the end of March 2019, were 
selected. Two reviewers independently screened the literature on the 
basis of specific inclusion criteria. The primary outcomes were serum 
25(OH)D level, systolic BP (SBP), and diastolic BP (DBP) changes. 
Results: Our analysis revealed significant differences in serum 
25(OH)D concentrations changes between the vitamin D and control 
groups (mean difference [MD] = 13.84; 95% confidence interval [CI] = 
10.21–17.47; P < 0.000). There were no significant differences in SBP 
and DBP changes between the vitamin D and control groups. 
Subgroup analysis revealed significant differences in SBP changes 
between the hypertensive and vitamin D-deficient subgroups (MD = 
–4.01; 95% CI = –7.45 to –0.57; P = 0.02 and MD = –1.91; 95% CI = –3.48 
to –0.34; P = 0.02, respectively), and DBP changes only in the 
hypertensive subgroup (MD = –2.22; 95% CI = –4.1 to –0.34; P = 0.02). 
Conclusions: Vitamin D supplementation significantly increases 
25(OH)D concentrations and seems beneficial in lowering BP, 
specifically in the elderly with elevated BP and vitamin D deficiency.
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Introduction
High blood pressure (BP), or hypertension, is still regarded as 
one of the most influential factors for cardiovascular diseases,  
especially in the elderly. An increasingly aging population 
and the increasing prevalence of hypertension emphasize the 
importance of proper treatment of hypertension. Nutrient sup-
plementation is an alternative treatment since the elderly have  
multiple chronic diseases and take multiple drugs1,2. Vitamin 
D is one kind of steroid hormone and micronutrient synthesized 
in the skin by exposure to ultraviolet B rays and also obtained  
through dietary intake or supplementation3. Most vitamin D is  
distributed in the human body in the form of serum 25(OH)D4.

Vitamin D deficiency has become an important public health 
concern because it could take place at any age, and most  
countries report deficiency as high in the elderly3,5. Vitamin D 
has an essential part in metabolism regulation and has a  
significant role in the pathogenesis of hypertension4. Since Vita-
min D can inhibit renin transcription, maintain parathyroid  
hormone balance, vasodilation blood vessels, and reduce sym-
pathetic nerve activity3, it is reasonable that hypovitaminosis 
D is strongly associated with arterial hypertension. However, 
the result of meta-analyses has revealed that the relationship 
between serum 25(OH)D concentrations and a decrease in BP is 
inconsistent. Qi et al. (2017) reported that low serum 25(OH)D  
concentrations are not significantly associated with a risk of 
hypertension6. In contrast, other studies demonstrated a signifi-
cant relationship between low serum 25(OH)D concentrations  
and hypertension3,7. Another meta-analysis also proved that the 
serum level of 25(OH)D was significantly associated with the  
risk of incident hypertension on the general population3.

The elderly is an age group susceptible to deficiency of this 
fat-soluble vitamin. Skin aging reduces 7-dehydrocholesterol  
production to 75%, which is known to play a key role as the  
main source of vitamin D in the human body8. The impaired  
eating ability in the elderly may also contribute to low concen-
trations of vitamin D. Therefore, vitamin D deficiency is often 
associated with various geriatric syndromes. Low concentrations  

of vitamin D affects the activity of endocrine hormones as in  
sufferers of diabetes mellitus type 2 (T2DM) and cardiovascular 
functions, such as coronary artery disease, heart failure, stroke, 
and hypertension9. A recent meta-analysis in individuals with  
vitamin D deficiency showed oral vitamin D3 reduces both 
systolic BP (SBP) and diastolic BP (DBP) in individuals with  
hypertension and decreases SBP in individuals above 50 years. 
In contrast, another study has revealed that in younger women,  
there is a strong association between high serum 25(OH)D 
concentrations and the risk of hypertension3. Since the eld-
erly, defined as individuals of more than 60 years of age, have a 
high risk of vitamin D deficiency and suffer hypertension1,2,10,  
it is important to provide a meta-analysis of randomized con-
trolled trials gathering the evidence of the effects of vitamin D  
supplementation compared to placebo on serum 25(OH)D  
concentrations and BP, specifically in the elderly population.

Methods
Data source and study selection
A comprehensive search was performed following the Preferred 
Reporting Items for Systematic Reviews and Meta-analyses 
(PRISMA) statement11. All authors searched independently cor-
related studies in multiple electronic database including, PubMed, 
ClinicalTrials.gov, and the Cochrane Library from inception 
until 29th March 2019 using a combination of keywords and 
subject headings. The search strategies used on PubMed and 
Cochrane Library using the following keywords: (vitamin D) AND  
((blood pressure) OR (hypertension)) AND (elderly). While in 
clinicaltrials.gov, the terms used were “hypertension”, “blood 
pressure”, and “vitamin D”. Further relevant articles were then 
obtained using manually searching the references of retrieved  
articles.

Eligibility criteria
All titles and abstracts were screened using Mendeley reference 
software, and duplications were removed manually. Full text  
of relevant articles were examined for eligibility criteria. The  
inclusion criteria were as follows: randomized controlled trial  
(RCT) design; participants with average age > 60 years; primary 
outcomes SBP change, DBP change, and serum 25(OH)D level 
change; and only vitamin D (cholecalciferol) intervention. 
The exclusion criteria were as follows: nonrandomized study;  
no full text available; the study control group was not placebo; 
outcomes relevant to our interest not reported; intervention 
with combined vitamin D and other nutrients supplementation;  
and non-English full text.

Data synthesis and analysis
Data from each included article were extracted by three  
investigators (F.F., C.F., N.Y.) by utilizing a piloted form. If 
there is any disagreement between the authors, the final decision 
was made by discussion and majority vote. The following data 
were extracted: year of publication, year of study, geographic  
location, sample size, health status of participants, mean age, 
intervention dose, duration of the study, mean and standard  
deviation (SD) of serum 25(OH)D concentrations, SBP, and 
DBP in both intervention and placebo groups at the baseline  
and at the end of study, and changes from the baseline.

           Amendments from Version 2
These are the major differences between this version of our 
article and the previously published version

1. Since lab data reports ‘concentrations’ not ‘levels’, we have 
replaced term ‘levels’ with ‘concentrations’, except for cut-off and 
definitions

2. We have added information and citations about clinical 
implications of this study, provided evidence for the use of 
vitamin D for hypertensive elderly people, and completed the 
analysis of blood pressure reduction which has significant clinical 
relevance compared to other interventions. This is discussed in 
at the third and second to last paragraph of discussion section. 

3. For better readability, we have reorganized the final paragraph 
of discussion focusing on the strengths and limitations of study

Any further responses from the reviewers can be found at 
the end of the article

REVISED
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Each RCT’s quality was evaluated using the risk of bias 
tools developed by Cochrane collaboration evaluating six  
domains. We assessed the selection bias by evaluating the study 
description on the method of the randomization, the method of 
allocation concealment, and evaluated if there is difference in  
baseline between the two groups. Performance and detection 
bias were evaluated by finding a description about the blinding  
method. Attrition bias was assessed by calculating the number 
of participants that withdrew from the study. Reporting bias and 
other bias were then evaluated if there found any concern not  
addressed in the other domain12.

The continuous data were presented as mean difference (MD) 
and SD. Where the change in mean (Δ Mean) was not available,  
we calculate the change by subtracting post intervention  
outcome with the baseline data. When a study did not report  
enough information of the change on SD (ΔSD), we calculated 
the data imputation applying the formula for imputing SD from  
baseline13:

corr = (SDbaseline2 + SDpost2 - SDchange2)/(2 × SDbaseline × SDpost)

ΔSD was then calculated as:

( )2 2
– 2SD = Δ + × × ×SD SD corr SD SDbaseline post baseline post

To calculate the estimated effect size on MD, we used random-
effect model if there was heterogeneity found using X2 test and 
I2 test14. p value of <0.10 dan I2 > 50% were considered high.  
Otherwise, the fixed-effects Mantel–Haenszel model was used. 
We performed univariate meta-regression analyses to evaluate  
differences in the continuous outcome variable. Analyses of 
subgroups were conducted to assess predefined sources of  
heterogeneity. Dose of supplementation, duration of the study, 
treatment regimen, hypertension, and vitamin D status were  
considered as sources of heterogeneity. We assessed publica-
tion bias by visual assessment on graphical funnel plots with  
Egger’s regression test of asymmetry15.

All statistical analyses were performed using STATA 16.0  
(STATA Corporation). P value < 0.05 was considered statistically 
significant.

Results
Study characteristics
Figure 1 presents the flowchart of this study. We screened 
980 articles. Of those, 28 were excluded because of duplicate  
publication, and 42 articles were assessed for eligibility  
criteria. Of those, 30 were not eligible to be included. Finally, 
12 RCTs16–27 were included in the quantitative synthesis. The 
quality assessment demonstrated that almost all of the included  
studies has a low risk of bias. The results for quality assessment  
was summarized in Extended data: Figure S128.

Table 1 summarizes the characteristics of the included RCTs. 
The RCTs were conducted in different continents: Asia23,  
Europe19–22,25–27, America17, and Oceania18. All were placebo  
controlled and published in English. The mean age of the  

participants was 65.5 years with differing health conditions.  
Only three RCTs included participants without certain medical 
criteria but with some conditions that indicated vitamin D defi-
ciency, including postmenopausal women16,17 and those taking 
vitamin D supplements < 400 IU19. In addition, several RCTs  
targeted conditions related to blood sugar concentrations, such 
as T2DM21,26 and prediabetes24. Hypertension patients were also 
the subjects of several RCTs, which focused on isolated systole  
hypertension (ISH)22, arterial hypertension20,25, and essential  
hypertension23.

The type of hypertension affected the baseline BP of the  
participants. The BP varied; some participants had hypertension, 
whereas others had normal BP. SBP in all participants ranged 
from 109.2 to 174 mmHg, whereas DBP ranged from 64.8 to  
95 mmHg. High SBP usually occurred in ISH and was most  
commonly found in the elderly. However, on average, in each  
RCT, the participant’s BP was categorized as prehypertension 
or hypertension (>120/80 mmHg). Hypertension and diabetes  
experienced by the elderly made it difficult for the partici-
pants to be excluded on the basis of medications. Therefore, 
some of the RCTs had inclusion criteria that required partici-
pants not to change their medical treatment throughout the study  
duration20,26,27, because the use of different drugs affects vitamin 
D intervention. In their study at one of the general hospitals in  
Beijing, China, Chen et al. (2014) included participants who  
were taking 30 mg/dL of nifedipine23. Another factor that may 
influence the effectiveness of vitamin D supplementation was 
baseline 25(OH)D concentrations before the intervention.  
Some of the RCTs had set serum 25(OH)D limits to <2026, 
3022,25,27, 4022, or 60 ng/mL17; all these values indicate deficiency in  
vitamin D.

25(OH)D concentrations change
Table 1 shows that most participants revealed baseline data of 
mean 25(OH)D concentrations <20 ng/mL, and the maximum 
was 30 ng/mL17. Eight RCTs evaluated changes of 25(OH)D 
concentrations after giving vitamin D intervention. The 1293  
participants were divided into treatment (n = 641) and con-
trol groups (n = 652). Pooling data revealed that the vitamin 
D group had a significant higher serum 25(OH)D concentra-
tions compared to the control group (MD = 13.84; 95% CI = 
10.21–17.47; P < 0.0001). We observed heterogeneity among the  
RCTs (I2 = 93%), so we selected a random-effects model  
(Figure 2).

BP change
The change of SBP and DBP was synthetized from 12 RCTS. 
We did not observe heterogeneity among the RCTs (I2 < 50%), 
so we selected a fixed-effects Mantel–Haenszel model. Pooled  
analysis revealed that overall, the SBP change (MD = –0.83; 95% 
CI = –1.88 to 0.23; P = 0.12) and DBP changes (MD = 0.40; 95% 
CI = –1.00–0.19; P = 0.18) in vitamin D group were not signifi-
cant compared with the control group. The effects of vitamin D 
on SBP and DBP were summarized as forest plots presented in  
Figure 3 and Figure 4. The funnel plots of SBP change and 
DBP change are summarized in Figure 5. Our analysis showed  
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Figure 1. PRISMA flowchart. PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-analyses.

that there was no publication bias when examining funnel plots 
and the result of Egger’s test of asymmetry for SBP change and  
DBP change (p = 0.158; p= 0.069; respectively).

Table 2 and Table 3 present the pooled estimated effect size of 
vitamin D on the change of SBP and DBP, on the basis of BP  
baseline, vitamin D status baseline, intervention dose, treatment  
duration, and treatment regimen. Our analysis indicate that  
vitamin D supplementation had no significant influence on SBP 
and DBP changes on the basis of dose, duration, and treatment  
regimen. However, subgroup analysis revealed a marginal trend 
toward significance in terms of DBP changes with treatment 
duration ≤ 6 months (MD = –0.82; 95% CI = –1.66 to –0.02;  
P = 0.05). Subgroup analysis by hypertensive and deficiency 
of vitamin D status indicated that vitamin D supplementation  

could significantly reduce SBP (MD = –4.01; 95% CI = –7.45 
to –0.57; P = 0.02 and MD = –1.91; 95% CI = –3.48 to –0.34;  
P = 0.02, respectively). However, we found a significant  
difference in DBP changes only in the hypertensive subgroup  
(MD = –2.22; 95% CI = –4.1 to –0.34; P = 0.02) (Table 2 and 
Table 3). The forest plot of each subgroup analysis is available 
as Extended data: Figure S228. Our study provided enough 
observations to conduct univariate meta-regression, summa-
rized in Table 2 and Table 3. The result for SBP change was  
presented as bubble plots in Figure 6.

Discussion
Effects of vitamin D on serum 25(OH)D concentrations
Serum 25(OH)D concentrations has a major role as a marker for  
determining vitamin D status in humans. As mentioned before, 
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Figure 2. Forest plot of 25-hydroxyvitamin D changes from the baseline. The overall effect size estimate is represented by the red 
dashed line. SD, standard deviation; CI, confidence interval.

Figure 3. Forest plot of systolic blood pressure changes from the baseline. The overall effect size estimate is represented by the red 
dashed line. CI, confidence interval; SD, standard deviation.

most vitamin D circulates in human body in the form of  
25(OH)D. This is a result of vitamin D metabolism from the  
skin and vitamin D intake and binds to vitamin D-binding  
protein, which has a half-life of 2–3 weeks. The clinical practice 
guidelines issued by the Institute of Endocrinology has defined 
vitamin D deficiency as levels of 25(OH)D below 20 ng/mL29.  

In addition, the average normal value for serum 25(OH)D  
concentrations for all ages is 30 ng/mL, whereas in the elderly  
it is >20 ng/mL or 50 nmol/L30.

Deficiency in vitamin D could be caused by physiological and 
pathological factors in the elderly. One of the most common  
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Figure 4. Forest plot of diastolic blood pressure changes from the baseline. The overall effect size estimate is represented by the red 
dashed line. CI, confidence interval; SD, standard deviation.

Figure 5. Funnel plot assessing publication bias for the effect of (a) systolic blood pressure (BP) change and (b) diastolic BP change.

physiological factors is decreasing pre-vitamin D production 
in the skin. The reasons are that compared with young adults, 
the skin’s capacity to produce vitamin D decreases by 75% at  
70 years29,31. In addition, the elderly have a tendency to wear  
closed clothing for fear of flu, thus causing minimal exposure 
to ultraviolet B rays9. Their food intake decreases because of a  

decrease in chewing ability and financial conditions30. Also, 
decreased calcium absorption results in impaired vitamin D  
metabolism and decreased kidney function29–34. Pathological  
factors are related to organs that play a role in the digestion  
and metabolism of vitamin D. Decreased bioavailability in 
the digestive tract (malabsorption due to disease) inhibits  
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Table 2. Subgroup analysis of SBP changes.

Trials MD (95%CI) p-Value I2 (%)

BP baseline

Hypertension baseline 3 -4.01 (-7.45,-0.57) 0.02* 78

Normal baseline 9 -0.50 (-1.61,0.61) 0.38 9

Baseline Vitamin D status 

Vitamin D deficiency 8 -1.91(-3.48,-0.34) 0.02* 55

Normal baseline 4 0.06 (-1.37,1.48) 0.93 0

Duration 

≤ 6 months 8 -1.13 (-2.61,0.35) 0.13 61

> 6months 4 -0.51 (-2.02,0.99) 0.51 16

Intervention dose 

≤ 2000 IU/d 2 -0.21 (-3.09,2.67) 0.88 68

> 2000 IU/d 6 -0.47 (-2.07,1.14) 0.57 16

Regiment treatment 

Daily 6 -0.41 (-1.81,1) 0.57 26

Intermittent 6 -1.38 (-2.98,0.22) 0.09 65

SBP, systolic blood pressure; BP, blood pressure; MD, mean difference;  
CI, confidence interval.

vitamin D metabolism. Patients with liver disease can suffer  
from vitamin D hydroxylation disorders. Kidney pathologies,  
such as nephrotic syndrome and chronic kidney disease,  
reduce renal activation34. However, such problems were amongst 
the exclusion criteria.

One of the main findings of the present meta-analysis was  
vitamin D supplementation has significant effect on serum  
25(OH)D concentrations among the elderly. It increases serum 
25(OH)D concentrations in people that are older than 60 years 
old. Almost all studies included have revealed a significant 
increase in serum 25(OH)D concentrations from the baseline. The  
contradictory result was shown by Witham et al. (2010) that  
inconsistent with a previous study by Sugden et al. (2008), which 
has revealed a significant difference between the treatment and 
control groups with same doses and duration24. Another study has 
reported increasing serum 25(OH)D concentrations at follow-up  
in the vitamin D group, with no change in the placebo group18. 
The relationship between serum 25(OH)D concentrations and a 
decrease in BP is still debatable. A meta-analysis of observational 
cross-sectional and prospective studies on general populations  
has proven the relationship between serum 25(OH)D concentra-
tions and the risk of incident hypertension3. However, a newer 
meta-analysis showed oral vitamin D3 has no significant effect  
on blood pressure in individuals with vitamin D deficiency5. 

Effects of vitamin D on BP
This study included research from four different continents.  
However, characteristically there are no specific differences for 
each continent. The results were random and more relevant to the  
baseline data and effect of the RCT itself. The present study 
provides evidence that although the supplementation could  
increase serum 25(OH)D concentrations, there was no significant 
difference in SBP and DBP changes compared with the control  
group. It means that the increasing serum 25(OH)D concentra-
tions were not followed by decreasing BP among elderly. Several  
studies have revealed not only a relationship between an increase 
in serum 25(OH)D concentrations and a decrease in BP after 
vitamin D supplementation but also a significant change in other 
conditions, such as parathyroid hormone, serum calcium, renin, 
and angiotensin II concentrations16,20,23, indicating that vitamin D  
regulates a decrease in BP through various mechanisms. The  
effect of vitamin D supplementation on a decrease in BP is  
inconsistent in several studies. Some studies have reported that 
vitamin D supplementation can reduce BP, although only SBP,  
so vitamin D supplementation can be a adjuctive therapy for 
hypertension8,21,26. Similar to our result, a meta-analysis by  
Golzarand et al. has revealed that vitamin D supplementation 
is only associated with an increase in serum 25(OH)D con-
centrations, not SBP or DBP35. Meanwhile, according to Chen 
et al. (2014), vitamin D supplementation that complements  

Page 10 of 21

F1000Research 2020, 9:633 Last updated: 14 SEP 2020



Table 3. Subgroup analysis of DBP changes.

Trials MD (95%CI) p-Value I2 (%)

BP baseline 

Hypertension 
baseline 3 -2.22 (-4.1,-0.34) 0.02* 0

Normal baseline 9 -0.20 (-0.83,0.42) 0.52 4

Baseline Vitamin D 
status 

Vitamin D deficiency 4 -0.55 (-1.38,0.28) 0.20 40

Normal baseline 8 -0.25 (-1.1,0.59) 0.56 0

Duration 

≤ 6 months 8 -0.82 (-1.66,0.02) 0.05 9

> 6 months 4 -0.41 (-83,0.86) 0.97 22

Intervention dose 

≤ 2000 IU/d 2 0.69 (-0.76,2.15) 0.35 78

> 2000 IU/d 6 -0.41 (-1.33,0.51) 0.38 0

Regimen 
treatment 

Daily 6 -0.09 (-0.87,0.68) 0.81 34

Intermittent 6 -0.83 (-1.75,0.08) 0.07 0

DBP, diastolic blood pressure; BP, blood pressure; MD, mean difference;  
CI, confidence interval.

Figure 6. Bubble plot of univariate random-effects meta-regression. (a) Participant blood pressure baseline and the mean difference 
(MD) in systolic blood pressure (SBP) change; (b) Participant 25(OH)D baseline and the MD in SBP change. Each circle characterizes a study 
and the size of the circle reflects the influence of that study on the model. The regression prediction is represented by the solid line.

30 mg/dL nifedipine in patients with grade I or II essential  
hypertension can reduce SBP or DBP23. They were the first to 
look at the effectiveness of the interaction between vitamin D and  
specific drugs in contrast to other studies that only provide 
inclusion criteria in the form of no change in medication  
consumption.

Several meta-analyses have been conducted to evaluate the  
association between vitamin D and BP. The findings of the  
meta-analysis of observational studies on general populations  
have confirmed the association between vitamin D status 
and the risk of incident hypertension3,7,8. However, the asso-
ciations are not proof of causality, so placebo-controlled 
RCTs are required in order to prove the effects of vitamin D 
on BP. Previous RCTs and meta-analyses have revealed that  
vitamin D might be beneficial in lowering BP, especially in 
vitamin D-deficient patients with hypertension, which is simi-
lar to our results4,18. In contrast to our findings, Ke et al. (2015) 
reported no increased risk of hypertension in the elderly or in  
vitamin D-deficient participants; however, their research involved 
a prospective study design3. The other important finding in our 
study was significant differences in SBP and DBP changes 
among the hypertensive subgroup. Previous meta-analyses have 
also revealed a significant effect of vitamin D on BP in patients  
with hypertension at the baseline and no significant decrease in 
normotensive patients at the baseline5,36. In contrast to our find-
ings, a meta-analysis by Golzarand et al. (2016) showed that  
vitamin D showed hypotensive effects in both healthy and 
hypertensive subjects35. To the best of our knowledge, there has 
been no research that suggests that there are differences in the 
metabolism of vitamin D in the elderly with hypertension and 

Page 11 of 21

F1000Research 2020, 9:633 Last updated: 14 SEP 2020



norm tension, except secondary hypertension associated with  
kidney organs37. Increased BP also occurs in arterial hyper-
tension patients who have vitamin D deficiency. Patients with 
deficiency in vitamin D may acquire the effects of vitamin D  
supplementation20. However, administering vitamin D to par-
ticipants who meet the same criteria can give zero results with  
regard to a decrease in BP because of the shorter time of admin-
istration (only 8 weeks with almost the same dose)25. In addition, 
an updated meta-analysis’s results were similar to our study in 
that subgroup analysis showed vitamin D supplementation may  
reduce SBP and DBP in patients with low vitamin D status and 
hypertension5. 

In addition to hypertension patients, T2DM patients also exhibit 
a decrease in BP, although only SBP, after a high dose of  
vitamin D supplementation21,26. Again, serum 25(OH)D concen-
trations also contributed to the effects of vitamin D supplemen-
tation on lowering BP. Pre diabetic patients reveal absolutely 
no effect of the same dose of vitamin D on BP because they are 
not vitamin D deficient24. Most of the RCTs included in this 
study reveal an insignificant decrease in BP after given a dose  
supplementation of vitamin D. In the case of ISH, which is  
common among the elderly, vitamin D supplementation is less 
effective. The reason is probably because vitamin D cannot  
decrease blood vessel stiffness and is effective only during the 
early stages of the disease. Circulating renin concentrations are 
not raised in the elderly and not the other way around as renin 
raises the BP and is suppressed by vitamin D22. Other studies  
have revealed no effect of vitamin D supplementation on lower-
ing BP in postmenopausal women17, chronic peripheral arte-
rial disease patients20, and the elderly without certain medical  
conditions16,18,19. The actual conditions suffered by the elderly 
due to multiple chronic diseases and therefore multiple drugs 
should be considered as an important aspect that may influence  
the effects of vitamin D on BP.

Our study revealed that vitamin D only reduces blood pressure 
on hypertensive elderly. Similar to our findings, most studies 
identified lower BP reduction by dietary or drug interventions in 
hypertensive people rather than normotensive populations38–40.  
Our analysis showed that Vitamin D supplementation could 
significantly reduce SBP by -4.01 mm Hg (95% Cl: -7.45 to 
-0.57) and DBP by -2.22 mm Hg (-4.1 to -0.34) for hyper-
tensive elderly. The observed reduction of BP is similar to a  
meta-analysis by Filippini 2017 showing potassium supple-
mentation decreased SBP of -4.48mm Hg (95% CI -3.07 to -
5.90) and DBP of -2.96 mmHg (-1.10 to -4.82)41. Moreover, 
the present findings showed higher BP reduction than calcium  
supplementation that reduced SBP by −1.86 mm Hg (95% CI: 
−2.91 to −0.81) and DBP by −0.99 mm Hg (−1.61 to −0.37)42. 
However, our result showed lower BP reduction than a meta-
regression analysis of sodium reduction (SR) that showed 
strong evidence of a linear dose-response relation between SR  
and BP among hypertensive individuals. For SBP, the dose-
response relation was -7.7 mm Hg/100 mmol SR (95% CI: -10.4 
to -5.0), and for DBP it was -3.0 mm Hg/100 mmol SR (95% 
CI: -4.6 to -1.4)43. Furthermore, the DASH diet that was origi-
nally developed to contain food high in magnesium, potassium,  
calcium and low sodium showed significantly decreased 
SBP by -5.2 mmHg (95% CI, -7.0 to -3.4) and DBP by  

-2.60 mmHg (-3.50 to-1.70)44. In contrast, a non-significant  
reduction in systolic BP was demonstrated by calcium and  
vitamin D co-supplementation45.

A meta-analysis of 34 RCTs demonstrated that SBP/DBP  
reduction by -10/-5 mmHg significantly reduces negative 
health outcomes46. Another study by Andersen et al. reported  
9.2 mmHg reduction in SBP might represent improvements in 
treatment. Even though our findings showed a lower BP reduc-
tion than the aforementioned studies, this result might be  
due to the elderly were reported as being treated less  
successfully than young and middle-aged individuals47. More-
over, this assessment suggests that the 4.01 mmHg reduction 
in SBP might be considered as clinically meaningful since a  
meta-analysis on the effects of dietary interventions showed 
clinically significant BP reduction with the average net 
change in SBP and DBP of -3.31 mmHg and -2.24 mmHg,  
respectively38.

Searching articles until the end of March 2019, our study pro-
vides the most up-to-date meta-analysis and strongly supports 
that vitamin D supplementation significantly decreases BP in  
the elderly, specifically with elevated BP and deficiency in vita-
min D. To the best our knowledge, this is the first study that  
analyses the effects of vitamin D on serum 25(OH)D concentra-
tions, the gold standard to measure vitamin D status in humans. 
The newest meta-analysis has revealed that vitamin D has no 
significant effect on BP in vitamin D-deficient people; it reduces  
SBP in vitamin D-deficient people older than 50 years and 
in people with both vitamin D deficiency and hypertension5. 
However, a previous meta-analysis involved subjects between  
18 and 74 years old and serum 25-OHD are lower than 20ng/mL, 
and subgroup analysis used criteria older than 50 years old. Mean-
while, our study involved subjects with the mean age more than 
60 years, according to WHO definition for elderly10. However,  
this study had a few limitations. First, although we conducted a 
systematic review of peer-reviewed research, we did not include 
agency reports, dissertations, and conference proceedings. Sec-
ond, we included only English-language RCTs. Third, the RCTs 
were heterogeneous with respect to demographic characteris-
tics of the participants, the duration, supplemental doses, and  
treatments for hypertension 

Conclusions
Vitamin D deficiency is prevalent among the elderly, and vita-
min D supplementation significantly increases serum 25(OH)D  
concentrations. The use of vitamin D supplementation appears 
to be beneficial in lowering BP, specifically in the elderly 
with hypertension and vitamin D deficiency. We recommend  
vitamin D supplementation for elderly individuals with hyper-
tension and serum 25(OH) D concentrations below the target 
values. The actual conditions suffered by the elderly because 
of multiple chronic diseases and therefore multiple drugs  
should be considered as important factors that influence the 
effects of vitamin D on BP. Future studies with homogenous 
treatment duration, dose intervention, and treatment regimens 
need to be carried out to identify optimal treatment regimens for  
hypertension in the elderly that may need to include correction  
of vitamin D deficiency.
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Data availability
Underlying data
All data underlying the results are available as part of the article  
and no additional source data are required.

Extended data
Open Science Framework: Extended data for “Effects of  
vitamin D supplementation on 25(OH)D concentrations and  
blood pressure in the elderly: a systematic review and  
meta-analysis.” http://doi.org/10.17605/OSF.IO/EXF2628.

This project contains the following extended data:
•      Spreadsheets in .sav format containing data for supple-

mentation efficacy outcomes in 25(OH) concentrations,  
systolic blood pressure, and diastolic blood pressure.

•      Supplementary figure in .doc format containing: Figure 
S1: results for quality assessment, Figure S2: forest plot 
of each subgroup analysis, Figure S3: Funnel plot and  
egger test results.

Reporting guidelines
Open Science Framework: Extended data for “Effects of 
vitamin D supplementation on 25(OH)D concentrations 
and blood pressure in the elderly: a systematic review and  
meta-analysis.” http://doi.org/10.17605/OSF.IO/EXF2628.

Data are available under the terms of the Creative Commons 
Zero “No rights reserved” data waiver (CC0 1.0 Public domain  
dedication).

References

1.  Robles N, Macias J: Hypertension in the Elderly. Cardiovasc Hematol Agents 
Med Chem. 2015; 12(3): 136–45.  
PubMed Abstract | Publisher Full Text 

2.  Handschin A, Henny-Fullin K, Buess D, et al.: [Hypertension in the elderly]. 
Ther Umsch. 2015; 72(6): 397–403.  
PubMed Abstract | Publisher Full Text 

3.  Ke L, Mason RS, Kariuki M, et al.: Vitamin D status and hypertension: A 
review. Integr Blood Press Control. Dove Medical Press Ltd.; 2015; 8: 13–35. 
PubMed Abstract | Publisher Full Text | Free Full Text 

4.  Pilz S, Tomaschitz A, Ritz E, et al.: Vitamin D status and arterial hypertension: 
A systematic review. Nat Rev Cardiol. 2009; 6(10): 621–30.  
PubMed Abstract | Publisher Full Text 

5.  He S, Hao X: The effect of vitamin D3 on blood pressure in people with 
vitamin D deficiency: A system review and meta-analysis. Medicine 
(Baltimore). 2019; 98(19): e15284.  
PubMed Abstract | Publisher Full Text | Free Full Text 

6.  Qi D, Nie X, Cai J: The effect of vitamin D supplementation on hypertension 
in non-CKD populations: A systemic review and meta-analysis. Int J Cardiol. 
Elsevier Ireland Ltd; 2017; 227: 177–86.  
PubMed Abstract | Publisher Full Text 

7.  Kunutsor SK, Apekey TA, Steur M: Vitamin D and risk of future hypertension: 
Meta-analysis of 283,537 participants. Eur J Epidemiol. 2013; 28(3): 205–21. 
PubMed Abstract | Publisher Full Text 

8.  Qi D, Nie X, Wu S, et al.: Vitamin D and hypertension: Prospective study and 
meta-analysis. Slominski AT, editor. PLoS One. 2017; 12(3): e0174298.  
PubMed Abstract | Publisher Full Text | Free Full Text 

9.  Kweder H, Eidi H: Vitamin D deficiency in elderly: Risk factors and drugs 
impact on vitamin D status. Avicenna J Med. 2018; 8(4): 139–146.  
PubMed Abstract | Publisher Full Text | Free Full Text 

10.  World Health Organization: Ageing and health. 2018; Accessed 4 April 2020. 
Reference Source

11.  Moher D, Liberati A, Tetzlaff J, et al.: Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med. 2009; 6(7): 
e1000097.  
PubMed Abstract | Publisher Full Text | Free Full Text 

12.  Higgins JPT, Altman DG, Gøtzsche PC, et al.: The Cochrane Collaboration’s tool 
for assessing risk of bias in randomised trials. BMJ. 2011; 343(7829): d5928. 
PubMed Abstract | Publisher Full Text | Free Full Text 

13.  Higgins JPT, Thomas J, Chandler J, et al.: Cochrane Handbook for Systematic 
Reviews of Interventions. 2nd Edition. Chichester (UK): John Wiley & Sons, 
2019.  
Reference Source

14.  Higgins JPT, Thompson SG: Quantifying heterogeneity in a meta-analysis. 
Stat Med. 2002; 21(11): 1539–58.  
PubMed Abstract | Publisher Full Text 

15.  Egger M, Smith GD, Schneider M, et al.: Bias in Meta-Analysis Detected by a 
Simple, Graphical Test. BMJ. 1997; 315(7109): 629–34.  
PubMed Abstract | Publisher Full Text | Free Full Text 

16.  Wood AD, Secombes KR, Thies F, et al.: Vitamin D3 supplementation has 
no effect on conventional cardiovascular risk factors: A parallel-group, 

double-blind, placebo-controlled RCT. J Clin Endocrinol Metab. 2012; 97(10): 
3557–67.  
PubMed Abstract | Publisher Full Text 

17.  Gepner AD, Ramamurthy R, Krueger DC, et al.: A prospective randomized 
controlled trial of the effects of Vitamin D supplementation on 
cardiovascular disease risk. PLoS One. 2012; 7(5): e36617.  
PubMed Abstract | Publisher Full Text | Free Full Text 

18.  Sluyter JD, Camargo CA, Stewart AW, et al.: Effect of monthly, high-dose, long-
term vitamin D supplementation on central blood pressure parameters: A 
randomized controlled trial substudy. J Am Heart Assoc. 2017; 6(10): e006802. 
PubMed Abstract | Publisher Full Text | Free Full Text 

19.  Tomson J, Hin H, Emberson J, et al.: Effects of Vitamin D on Blood Pressure, 
Arterial Stiffness, and Cardiac Function in Older People After 1 Year: BEST-
D (Biochemical Efficacy and Safety Trial of Vitamin D). J Am Heart Assoc. 2017; 
6(10): e005707.  
PubMed Abstract | Publisher Full Text | Free Full Text 

20.  Larsen T, Mose FH, Bech JN, et al.: Effect of cholecalciferol supplementation 
during winter months in patients with hypertension: A randomized, 
placebo-controlled trial. Am J Hypertens. 2012; 25(11): 1215–22.  
PubMed Abstract | Publisher Full Text 

21.  Witham MD, Dove FJ, Dryburgh M, et al.: The effect of different doses of 
vitamin D3 on markers of vascular health in patients with type 2 diabetes: 
A randomised controlled trial. Diabetologia. 2010; 53(10): 2112–9.  
PubMed Abstract | Publisher Full Text 

22.  Witham MD, Price RJG, Struthers AD, et al.: Cholecalciferol treatment to 
reduce blood pressure in older patients with isolated systolic hypertension 
the VitDISH randomized controlled trial. JAMA Intern Med. 2013; 173(18): 
1672–9.  
PubMed Abstract | Publisher Full Text 

23.  Chen WR, Liu ZY, Shi Y, et al.: Vitamin D and nifedipine in the treatment of 
Chinese patients with grades I-II essential hypertension: A randomized 
placebo-controlled trial. Atherosclerosis. 2014; 235(1): 102–9.  
PubMed Abstract | Publisher Full Text 

24.  Sollid ST, Hutchinson MYS, Fuskevåg OM, et al.: No effect of high-dose vitamin 
D supplementation on glycemic status or cardiovascular risk factors in 
subjects with prediabetes. Diabetes Care. 2014; 37(8): 2123–31.  
PubMed Abstract | Publisher Full Text 

25.  Pilz S, Gaksch M, Kienreich K, et al.: Effects of Vitamin D on Blood Pressure 
and Cardiovascular Risk Factors: A Randomized Controlled Trial. 
Hypertension. 2015; 65(6): 1195–201.  
PubMed Abstract | Publisher Full Text 

26.  Sugden JA, Davies JI, Witham MD, et al.: Vitamin D improves endothelial 
function in patients with Type 2 diabetes mellitus and low vitamin D 
levels. Diabet Med. 2008; 25(3): 320–5.  
PubMed Abstract | Publisher Full Text 

27.  Stricker H, Tosi Bianda F, Guidicelli-Nicolosi S, et al.: Effect of a single, oral, 
high-dose vitamin D supplementation on endothelial function in patients 
with peripheral arterial disease: A randomised controlled pilot study. Eur J 
Vasc Endovasc Surg. 2012; 44(3): 307–12.  
PubMed Abstract | Publisher Full Text 

28.  Yogiswara N, Farapti F, Fadilla C: Extended data for: “Effects of vitamin D 

Page 13 of 21

F1000Research 2020, 9:633 Last updated: 14 SEP 2020

http://doi.org/10.17605/OSF.IO/EXF26
http://doi.org/10.17605/OSF.IO/EXF26
https://creativecommons.org/share-your-work/public-domain/cc0/
https://creativecommons.org/share-your-work/public-domain/cc0/
http://www.ncbi.nlm.nih.gov/pubmed/25761101
http://dx.doi.org/10.2174/1871525713666150310112350
http://www.ncbi.nlm.nih.gov/pubmed/26098190
http://dx.doi.org/10.1024/0040-5930/a000692
http://www.ncbi.nlm.nih.gov/pubmed/25897260
http://dx.doi.org/10.2147/IBPC.S49958
http://www.ncbi.nlm.nih.gov/pmc/articles/4396645
http://www.ncbi.nlm.nih.gov/pubmed/19687790
http://dx.doi.org/10.1038/nrcardio.2009.135
http://www.ncbi.nlm.nih.gov/pubmed/31083159
http://dx.doi.org/10.1097/MD.0000000000015284
http://www.ncbi.nlm.nih.gov/pmc/articles/6531166
http://www.ncbi.nlm.nih.gov/pubmed/27866065
http://dx.doi.org/10.1016/j.ijcard.2016.11.040
http://www.ncbi.nlm.nih.gov/pubmed/23456138
http://dx.doi.org/10.1007/s10654-013-9790-2
http://www.ncbi.nlm.nih.gov/pubmed/28358827
http://dx.doi.org/10.1371/journal.pone.0174298
http://www.ncbi.nlm.nih.gov/pmc/articles/5373576
http://www.ncbi.nlm.nih.gov/pubmed/30319955
http://dx.doi.org/10.4103/ajm.AJM_20_18
http://www.ncbi.nlm.nih.gov/pmc/articles/6178567
https://www.who.int/news-room/fact-sheets/detail/ageing-and-health
http://www.ncbi.nlm.nih.gov/pubmed/19621072
http://dx.doi.org/10.1371/journal.pmed.1000097
http://www.ncbi.nlm.nih.gov/pmc/articles/2707599
http://www.ncbi.nlm.nih.gov/pubmed/22008217
http://dx.doi.org/10.1136/bmj.d5928
http://www.ncbi.nlm.nih.gov/pmc/articles/3196245
https://www.wiley.com/en-us/Cochrane+Handbook+for+Systematic+Reviews+of+Interventions,+2nd+Edition-p-9781119536628
http://www.ncbi.nlm.nih.gov/pubmed/12111919
http://dx.doi.org/10.1002/sim.1186
http://www.ncbi.nlm.nih.gov/pubmed/9310563
http://dx.doi.org/10.1136/bmj.315.7109.629
http://www.ncbi.nlm.nih.gov/pmc/articles/2127453
http://www.ncbi.nlm.nih.gov/pubmed/22865902
http://dx.doi.org/10.1210/jc.2012-2126
http://www.ncbi.nlm.nih.gov/pubmed/22586483
http://dx.doi.org/10.1371/journal.pone.0036617
http://www.ncbi.nlm.nih.gov/pmc/articles/3346736
http://www.ncbi.nlm.nih.gov/pubmed/29066444
http://dx.doi.org/ 10.1161/JAHA.117.006802
http://www.ncbi.nlm.nih.gov/pmc/articles/5721873
http://www.ncbi.nlm.nih.gov/pubmed/29066437
http://dx.doi.org/10.1161/JAHA.117.005707
http://www.ncbi.nlm.nih.gov/pmc/articles/5721827
http://www.ncbi.nlm.nih.gov/pubmed/22854639
http://dx.doi.org/10.1038/ajh.2012.111
http://www.ncbi.nlm.nih.gov/pubmed/20596692
http://dx.doi.org/10.1007/s00125-010-1838-1
http://www.ncbi.nlm.nih.gov/pubmed/23939263
http://dx.doi.org/10.1001/jamainternmed.2013.9043
http://www.ncbi.nlm.nih.gov/pubmed/24942709
http://dx.doi.org/10.1016/j.atherosclerosis.2014.04.011
http://www.ncbi.nlm.nih.gov/pubmed/24947792
http://dx.doi.org/10.2337/dc14-0218
http://www.ncbi.nlm.nih.gov/pubmed/25801871
http://dx.doi.org/10.1161/HYPERTENSIONAHA.115.05319
http://www.ncbi.nlm.nih.gov/pubmed/18279409
http://dx.doi.org/10.1111/j.1464-5491.2007.02360.x
http://www.ncbi.nlm.nih.gov/pubmed/22831874
http://dx.doi.org/10.1016/j.ejvs.2012.06.023


supplementation on 25 (OH)D levels and blood pressure in the elderly: a 
systematic review and meta-analysis”. 2020.  
http://www.doi.org/10.17605/OSF.IO/NWUCA

29.  Holick MF, Binkley NC, Bischoff-Ferrari HA, et al.: Evaluation, treatment, and 
prevention of vitamin D deficiency: An endocrine society clinical practice 
guideline. J Clin Endocrinol Metab. 2011; 96(7): 1911–30.  
PubMed Abstract | Publisher Full Text 

30.  Boucher BJ: The problems of vitamin D insufficiency in older people. Aging 
Dis. 2012; 3(4): 313–29.  
PubMed Abstract | Free Full Text 

31.  Zittermann A: Vitamin D and disease prevention with special reference to 
cardiovascular disease. Prog Biophys Mol Biol. Elsevier Ltd; 2006; 92(1): 39–48. 
PubMed Abstract | Publisher Full Text 

32.  Vera V, Setiati S, Roosheroe AG: Determinan Diagnostik Klinis Defisiensi 
Vitamin D pada Wanita Berusia Lebih dari 50 Tahun. J Penyakit Dalam 
Indones. 2015; 2(1): 38.  
Publisher Full Text 

33.  Russell RM: Factors in aging that effect the bioavailability of nutrients. J 
Nutr. 2001; 131(4 Suppl): 1359S–61S.  
PubMed Abstract | Publisher Full Text 

34.  Gallagher JC: Vitamin D and Aging. Endocrinol Metab Clin North Am. 2013; 42(2): 
319–32.  
PubMed Abstract | Publisher Full Text | Free Full Text 

35.  Golzarand M, Shab-Bidar S, Koochakpoor G, et al.: Effect of vitamin D3 
supplementation on blood pressure in adults: An updated meta-analysis. 
Nutr Metab Cardiovasc Dis. 2016; 26(8): 663–73.  
PubMed Abstract | Publisher Full Text 

36.  Witham MD, Nadir MA, Struthers AD: Effect of vitamin D on blood pressure: 
A systematic review and meta-analysis. J Hypertens. 2009; 27(10): 1948–54. 
PubMed Abstract | Publisher Full Text 

37.  Vaidya A, Williams JS: The relationship between vitamin D and the renin-
angiotensin system in the pathophysiology of hypertension, kidney 
disease, and diabetes. Metabolism. 2012; 61(4): 450–8.  
PubMed Abstract | Publisher Full Text | Free Full Text 

38.  Graudal N, Hubeck-Graudal T, Jürgens G, et al.: The significance of duration 
and amount of sodium reduction intervention in normotensive and 
hypertensive individuals: a meta-analysis. Adv Nutr. 2015; 6(2): 169–77. 
PubMed Abstract | Publisher Full Text | Free Full Text 

39.  Gay HC, Rao SG, Vaccarino V, et al.: Effects of Different Dietary Interventions 
on Blood Pressure: Systematic Review and Meta-Analysis of Randomized 
Controlled Trials. Hypertension. 2016; 67(4): 733–9.  
PubMed Abstract | Publisher Full Text 

40.  Brunstrom M, Carlberg B: Association of Blood Pressure Lowering With 
Mortality and Cardiovascular Disease Across Blood Pressure Levels: A 
Systematic Review and Meta-analysis. JAMA Intern Med. 2018; 178(1):  
28–36.  
PubMed Abstract | Publisher Full Text | Free Full Text 

41.  Filippini T, Violi F, D’Amico R, et al.: The effect of potassium supplementation 
on blood pressure in hypertensive subjects: A systematic review and 
meta-analysis. Int J Cardiol. 2017; 230: 127–35.  
PubMed Abstract | Publisher Full Text 

42.  van Mierlo LAJ, Arends LR, Streppel MT, et al.: Blood pressure response to 
calcium supplementation: a meta-analysis of randomized controlled trials. 
J Hum Hypertens. 2006; 20(8): 571–80.  
PubMed Abstract | Publisher Full Text 

43.  Graudal N, Hubeck-Graudal T, Jürgens G, et al.: Dose-response relation 
between dietary sodium and blood pressure: a meta-regression analysis 
of 133 randomized controlled trials. Am J Clin Nutr. 2019; 109(5): 1273–8. 
PubMed Abstract | Publisher Full Text 

44.  Chiavaroli L, Viguiliouk E, Nishi SK, et al.: DASH Dietary Pattern and 
Cardiometabolic Outcomes: An Umbrella Review of Systematic Reviews 
and Meta-Analyses. Nutrients. 2019; 11(2): 338.  
PubMed Abstract | Publisher Full Text | Free Full Text 

45.  Morvaridzadeh M, Sepidarkish M, Fazelian S, et al.: Effect of Calcium and 
Vitamin D Co-supplementation on Blood Pressure: A Systematic Review 
and Meta-Analysis. Clin Ther. 2020; 42(3): e45–63.  
PubMed Abstract | Publisher Full Text 

46.  Thornopaulos C, Parati G, Zanchetti A: Effects of blood pressure lowering on 
outcome incidence in hypertension: 7. Effects of more vs. less intensive 
blood pressure lowering and different achieved blood pressure levels 
- updated overview and meta-analyses of randomized trials. J Hypertens. 
2016; 34(4): 613–22.  
PubMed Abstract | Publisher Full Text 

47.  Andersen UO: Trends in population blood pressure and determinant factors 
for population blood pressure. Dan Med J. 2017; 64(3): B5353.  
PubMed Abstract 

Page 14 of 21

F1000Research 2020, 9:633 Last updated: 14 SEP 2020

http://www.doi.org/10.17605/OSF.IO/NWUCA
http://www.ncbi.nlm.nih.gov/pubmed/21646368
http://dx.doi.org/10.1210/jc.2011-0385
http://www.ncbi.nlm.nih.gov/pubmed/23185713
http://www.ncbi.nlm.nih.gov/pmc/articles/3501367
http://www.ncbi.nlm.nih.gov/pubmed/16600341
http://dx.doi.org/10.1016/j.pbiomolbio.2006.02.001
http://dx.doi.org/10.7454/jpdi.v2i1.94
http://www.ncbi.nlm.nih.gov/pubmed/11285355
http://dx.doi.org/10.1093/jn/131.4.1359S
http://www.ncbi.nlm.nih.gov/pubmed/23702404
http://dx.doi.org/10.1016/j.ecl.2013.02.004
http://www.ncbi.nlm.nih.gov/pmc/articles/3782116
http://www.ncbi.nlm.nih.gov/pubmed/27287826
http://dx.doi.org/10.1016/j.numecd.2016.04.011
http://www.ncbi.nlm.nih.gov/pubmed/19587609
http://dx.doi.org/10.1097/HJH.0b013e32832f075b
http://www.ncbi.nlm.nih.gov/pubmed/22075270
http://dx.doi.org/10.1016/j.metabol.2011.09.007
http://www.ncbi.nlm.nih.gov/pmc/articles/3290690
http://www.ncbi.nlm.nih.gov/pubmed/25770255
http://dx.doi.org/10.3945/an.114.007708
http://www.ncbi.nlm.nih.gov/pmc/articles/4352175
http://www.ncbi.nlm.nih.gov/pubmed/26902492
http://dx.doi.org/10.1161/HYPERTENSIONAHA.115.06853
http://www.ncbi.nlm.nih.gov/pubmed/29131895
http://dx.doi.org/10.1001/jamainternmed.2017.6015
http://www.ncbi.nlm.nih.gov/pmc/articles/5833509
http://www.ncbi.nlm.nih.gov/pubmed/28024910
http://dx.doi.org/10.1016/j.ijcard.2016.12.048
http://www.ncbi.nlm.nih.gov/pubmed/16673011
http://dx.doi.org/10.1038/sj.jhh.1002038
http://www.ncbi.nlm.nih.gov/pubmed/31051506
http://dx.doi.org/10.1093/ajcn/nqy384
http://www.ncbi.nlm.nih.gov/pubmed/30764511
http://dx.doi.org/10.3390/nu11020338
http://www.ncbi.nlm.nih.gov/pmc/articles/6413235
http://www.ncbi.nlm.nih.gov/pubmed/32067744
http://dx.doi.org/10.1016/j.clinthera.2020.01.005
http://www.ncbi.nlm.nih.gov/pubmed/26848994
http://dx.doi.org/10.1097/HJH.0000000000000881
http://www.ncbi.nlm.nih.gov/pubmed/28260600


Open Peer Review
Current Peer Review Status:   

Version 3

Reviewer Report 11 September 2020

https://doi.org/10.5256/f1000research.29059.r70734

© 2020 Silva A. This is an open access peer review report distributed under the terms of the Creative Commons 
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the 
original work is properly cited.

Alexandre S. Silva   
Postgraduate Program in Nutrition Sciences-Postgraduate Program in Physical Education, Federal 
University of Paraíba, João Pessoa, Brazil 

In the previous review round, I had said that both the review and the meta-analysis were well 
structured, but I suggested minor changes to the text to make the manuscript more convincing. 
The authors responded satisfactorily to all suggestions. The changes made are indicated below:

As suggested in the introduction, the authors presented the biological rationale between 
hypovitaminosis D and hypertension. 
 

1. 

The authors detailed the search terms for other bases besides Medline / Pubmed. 
 

2. 

In the discussion, the authors quantified the hypotensive effect of vitamin D and presented 
an opinion, based on the evidence, as to the relevance of the use of vitamin D for the 
treatment of arterial hypertension.

3. 
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Barbara J. Boucher   
The Blizard Institute, Barts & The London School of Medicine & Dentistry, Queen Mary University 
of London, London, UK 

The amendments made do provide improved clarity of this text and I have no further matters of 
importance to raise.
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Barbara J. Boucher   
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of London, London, UK 

This review and meta-analysis of previous studies on the effects of vitamin D supplementation on 
vitamin D status and on blood pressure in the elderly is a topic of importance for population 
health since hypertension and vitamin D deficiency are both so common in elderly people 
globally,  including isolated systolic hypertension. This manuscript has already been assessed by 
earlier peer review as being appropriate in design and analytical methodology. The present 
comments, therefore, are mainly directed at presentation, readability and the additional 
information requested by the previous reviewers. It is unfortunate that only 8 of the many RCTs 
considered for this study were suitable for meta-analysis. The use of Individual Participant Data, if 
obtainable, could be more revealing on the question of whether supplementation is more 
effective for reducing BP in older people in deficiency than in repletion, as suspected in other 
health problems and as the present data suggests. This would be a valuable follow-on study if it 
were to be possible. 
 
General comments:

The English language usage is often awkward, which distracts from the readability of the 
text. Simple editing by a native English language speaker with a scientific/medical 
background would greatly improve the readability of the text throughout. 

1. 
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Vitamin D was not measured in any studies analysed, but 25-hydroxyvitamin D [25OHD], 
and this term should be used throughout. Lab data reports ‘concentrations’ not ‘levels’ and 
this term should be used while ‘levels’ is good for cut-offs and definitions.

2. 

 
Specific comments:

Table 2, the heading ‘vitamin D’ would be clearer saying ‘baseline vitamin D status’. 
 

○

Page 10, column 1, line 2, do you mean decreases by 75% or decreases by 25% - please 
clarify; line 3, ..have..; 2nd column, line 6, do you mean ‘…reduce renal activation, [though 
not that in other target tissues], but such problems were amongst the exclusion criteria’? 
 

○

Page 10, 2nd column, para 2, the last sentence reads as if this is the 1st study to assess the 
effects of supplementation on serum 25OHD values but this cannot be true either for this 
submission or for the ‘newer’ meta-analysis mentioned in the previous sentence that needs 
a reference. These comments should be corrected - maybe you mean  ‘...in elderly people 
for both vitamin D status and effects on blood pressure’? 
 

○

Page 11, 1st column, line 15, 'adjunctive' might be a better word than 'supportive'; Para 2, 
line 4, ‘....have confirmed the association’ might be better than proven & ‘ ….however 
associations are not proof of causality …..; column 2, 1st para, lines 6/7 are obscure, this 
section reads as if deficiency lowers blood pressure, which is not what is meant - maybe say, 
re. ref 24, ‘ ...because they were not vitamin D deficient’. Re ref 22 comment, it would be 
better to say that circulating renin concentrations are not raised in the elderly and not the 
other way around as renin raises the BP and is suppressed by vitamin D, [if you are sure 
that this is a general finding]. Para 3, do you mean that supplemental doses were 
heterogeneous or that treatments for hypertension were heterogeneous, or, as I suspect, 
that both of these were heterogeneous? Please clarify. 
 

○

Page 12, para 1, is unclear, if you mean that studies homogeneous for duration, etc, need to 
be carried out, please rephrase for clarity, perhaps concluding, ‘...so as to identify optimal 
treatment regimes for hypertension in the elderly that may need to include correction of 
vitamin D deficiency’?

○

 
Are the rationale for, and objectives of, the Systematic Review clearly stated?
Yes

Are sufficient details of the methods and analysis provided to allow replication by others?
Yes

Is the statistical analysis and its interpretation appropriate?
I cannot comment. A qualified statistician is required.

Are the conclusions drawn adequately supported by the results presented in the review?
Partly
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I confirm that I have read this submission and believe that I have an appropriate level of 
expertise to confirm that it is of an acceptable scientific standard.

Author Response 04 Sep 2020
Niwanda Yogiswara, Universitas Airlangga, Surabaya, Indonesia 

We appreciate Professor Barbara Joan Boucher for her time, constructive comments, and 
for recommending approval of our paper.  
 
The major recommendations for improvement are two: 
 
First, "The English language usage is often awkward, which distracts from the readability of 
the text. Simple editing by a native English language speaker with a scientific/medical 
background would greatly improve the readability of the text throughout." We have tried to 
revise some sentence misconstruction and also improve the English language. Every specific 
comment and suggestion indicated by the Reviewer has been precisely considered, and we 
hope satisfactorily addressed.  
 
Second, the Reviewer points out that the paper should use the term 'concentrations' not 
'levels'. This is an important suggestion since lab data reports 'concentrations' not 'levels', 
we have replaced the term 'levels' with 'concentrations', except for cut-off and definitions. 
 
Again, we thank Prof. Boucher for giving her valuable insight with very detailed comments, 
which we feel have significantly improved paper readability.  
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Alexandre S. Silva   
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It is a review with a well-structured meta-analysis, following Cochrane principles. Compared to 
other previous meta-analyzes, the present review differs in that it performed the analysis in the 
elderly population. Although it has been noticed that this manuscript has already been revised, I 
still see some small issues that can be improved, especially to ensure the replicability of the 
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methodology. This and other questions are presented below. 
  
Introduction:

Second paragraph: I suggest the authors to present the biological rationale of 
hypovitaminosis D with arterial hypertension (before presenting the results of some meta-
analyzes).

○

  
Methods:

The authors presented the PubMed search strategy only. I suggest presenting the other 
strategies, so that the methodology is replicable. 
 

○

One of the exclusion criteria was: "assessment of the full text of the study not possible". This 
actually happened? I suggest that the authors identify these studies and present the 
difficulties to access this study (s). Important for the replication of the methodology.

○

  
Discussion:

I missed the clinical implications of this study. Do data provide evidence for the use of 
vitamin D for hypertensive elderly people? Although significant, does the observed 
reduction in blood pressure really have clinical relevance compared to other interventions?

○

 
Are the rationale for, and objectives of, the Systematic Review clearly stated?
Partly

Are sufficient details of the methods and analysis provided to allow replication by others?
Partly

Is the statistical analysis and its interpretation appropriate?
Yes

Are the conclusions drawn adequately supported by the results presented in the review?
Yes

Competing Interests: No competing interests were disclosed.

Reviewer Expertise: Nutrition, exercise and Hypertension; Nutrition, exercise and weight loss; 
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I confirm that I have read this submission and believe that I have an appropriate level of 
expertise to confirm that it is of an acceptable scientific standard, however I have 
significant reservations, as outlined above.

Author Response 04 Sep 2020
Farapti Farapti, Universitas Airlangga, Surabaya, Indonesia 

We thank the editors for facilitating the peer-review process and we appreciate Professor 
Silva's positive opening remarks and his expert review and suggestions for improving the 
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paper. We have uploaded a revised copy of the manuscript.  
 
The specific recommendations for improvement are four: 
 
First, the Reviewer suggested that the paper should “present the biological rationale of 
hypovitaminosis D with arterial hypertension before presenting the results of some meta-
analyzes”. In the revised paper, we have now added the sentence to present the biological 
rationale of hypovitaminosis D with arterial hypertension in the introduction paragraph two. 
  
Second, the Reviewer suggested that the paper should present the strategy used in other 
databases. In our revision, we have added the information regarding other strategies used 
in Cochrane Library and Clinicaltrial.gov so that the methodology is replicable. 
 
Third, "One of the exclusion criteria was: "assessment of the full text of the study not 
possible". This actually happened? I suggest that the authors identify these studies and 
present the difficulties to access this study (s). Important for the replication of the 
methodology". We are sorry that we used a phrase that leads to sentence misconstruction. 
The sentence "assessment of the full text of the study not possible" should be written by "no 
full text available."  
 
Fourth, "I missed the clinical implications of this study. Do data provide evidence for the use 
of vitamin D for hypertensive elderly people? Although significant, does the observed 
reduction in blood pressure really have clinical relevance compared to other interventions?" 
 
This is an important question and we have addressed it directly in the revision. In the 
revised paper, we now incorporate the study's clinical implication and cite the relevant 
papers regarding clinical relevance compared to other intervention in the discussion 
section. We thank Prof. Silva for calling our attention to these ideas. 
 
Finally, we thank Professor Silva for raising these points which we feel have improved the 
paper considerably. 
Farapti, et al.  

Competing Interests: No competing interests were disclosed.

 
Page 20 of 21

F1000Research 2020, 9:633 Last updated: 14 SEP 2020



The benefits of publishing with F1000Research:

Your article is published within days, with no editorial bias•

You can publish traditional articles, null/negative results, case reports, data notes and more•

The peer review process is transparent and collaborative•

Your article is indexed in PubMed after passing peer review•

Dedicated customer support at every stage•

For pre-submission enquiries, contact research@f1000.com

 
Page 21 of 21

F1000Research 2020, 9:633 Last updated: 14 SEP 2020

mailto:research@f1000.com

	Artikel 7. Cover - Editorial Board - Daftar isi.pdf (p.1-86)
	bc14fbb1653a73aac20d2c4a688b0a006b78ea7aa43d06611a1ab65bfd141aef.pdf
	9940e5eccc1c66a657a06449b3673bf93e89765eab204fb9f41b92417b0ae7ee.pdf

	7. Artikel.pdf (p.87-107)

