
THE OFFICIAL JOURNAL OF THE  
AMERICAN MEDICAL WRITERS ASSOCIATION,
THE RESOURCE FOR MEDICAL COMMUNICATORS

Inside 
Research
Ghostwriting Prevalence 
Among AMWA and  
EMWA Members 
(2005 to 2014)

Meta-analyses: 
Merits, Limitations, 
and Application of the
PRISMA Statement

Practical Matters
Ensuring an Effective 
Quality Control Process

What Medical Writers 
Should Know About Drug 
Access/Reimbursement 
in the United States  
and Preparation of  
AMCP Dossiers

Volume 36 Number 2 / Summer 2021

THE OFFICIAL JOURNAL OF THE AMERICAN MEDICAL WRITERS ASSOCIATION
THE RESOURCE FOR MEDICAL COMMUNICATORS

INSIDE 
FEATURE
AMWA-EMWA-ISMPP 
Joint Position Statement 
on Medical Publications,
Preprints, and Peer
Review 

RESEARCH
A Brief History of the
COVID-19 Pandemic
and Current Efforts
to Combat It

PRACTICAL MATTERS
Little-Known Tips for 
Using Microsoft Word 
for Clear Writing 



Positions now open for medical writers 
in the US and Canada.

DO YOU WANT TO 
MAKE A CHANGE AS 
A MEDICAL WRITER?

Visit us at TrilogyWriting.com
writers@trilogywriting.com

Where was it written that medical writing had to be dry, mediocre or 
uninspiring? Sadly, it was everywhere we looked. In regulatory reports duller than 
butter knives. In poorly summarized summations. Subpar medical writing was 
everywhere and spreading. So we did something about it. We waged war against 
mediocrity - to make a change.
Think you have what it takes to join a world-leading team of medical writers? 
We’d love to speak with you. 

mailto:writers@trilogywriting.com


Contents V36 N2 
SUMMER  
2021

95

86

72

 57

58

63
64

72

79

82

FROM THE EDITOR
First Word

FEATURE
AMWA-EMWA-ISMPP Joint Position Statement on  
Medical Publications, Preprints, and Peer Review 
 
CALENDAR OF MEETINGS

RESEARCH
A Brief History of the COVID-19 Pandemic and  
Current Efforts to Combat It � Jeanette Towles

FEATURE - SCIENCE SERIES
Intersections of Severe Acute Respiratory Syndrome  
Coronavirus 2, Coronavirus Disease 2019, and the  
Cardiovascular System � Jennifer L. Busch 

PRACTICAL MATTERS
Little-Known Tips for Using Microsoft Word for  
Clear Writing � Monisha Arya and Sheeva Azma

FREELANCE FOCUS
Brian Bass, Lori De Milto, Cathryn D. Evans, and Phyllis Minick

What are the pros and cons of different types of  
medical writing (ie, pharmaceutical/biotech, regulatory, 
managed-care industry, the publishing industry, public 
relations, lay press, public health, nonprofits, and  
hospital/university)?

Have you offered daily rates to your clients? If so, what are the 
situations in which daily rates have worked best for you?



Contents
 	 EDITOR-IN-CHIEF 	 Michael G. Baker, PhD

	 MANAGING EDITOR	 Jennifer Workman

	 SECTION EDITORS

	 Around the Career Block	 Lauren McMahon, PharmD	  

	 Media and Technology	 Tara Ann Cartwright, PhD

	 Practical Matters	 Qing Zhou, PhD, ELS

	 Regulatory Insights	 Jennifer Bridgers, MS, MWC

	 Science Series	 Paul C. Dolber, PhD

	 Social Media	 Jennifer Minarcik, MS

	 Statistically Speaking 	 Thomas M. Schindler, PhD

	 Everyday Ethics 	 Julie Ravo, BA, MA

	 Members Matters  	 Govindi (Jaya) Samaranayake, PhD

	 Freelance Focus	 Ruwaida Vakil, MSc 

	 REGULAR CONTRIBUTORS

	 Freelance Focus	 Brian Bass, MWC

		  Melissa L. Bogen, ELS

		  Sherri Bowen, MA, ELS

		  Lori De Milto, MJ

		  Cathryn D. Evans

		  Gail V. Flores, PhD

		  Phyllis Minick
		 	 In the Service of Good Writing	 Laurie Endicott Thomas, MA, ELS

	 EDITOR AT LARGE	 Haifa Kassis, MD

	 EDITOR EMERITUS	 Lori L. Alexander, MTPW, ELS, MWC 

	 EDITOR IN MEMORIAM	 Ronald J. Sanchez 

	 2020–2021 PRESIDENT	 Gail V. Flores, PhD 
	 2020–2021 BOARD LIAISON	 R. Michelle Sauer Gehring, PhD, ELS 

	 2020–2021 STAFF LIAISON	 Shari Rager, MS, CAE

	 EXECUTIVE DIRECTOR	 Susan Krug, MS, CAE

	 GRAPHIC DESIGNER	 Amy Boches, biographics

EDITORIAL OFFICE: ManagingEditor@amwa.org. Instructions for authors available at: 
www.amwa.org/journal.

ADVERTISING: Contact marketing@amwa.org or (240) 239-0940. All advertising 
is subject to acceptance by AMWA and should be for products and services relevant 
to professional medical communicators. AMWA is not responsible for the content of 
advertising and does not endorse any advertiser or its products or services.

SUBSCRIPTION: The AMWA Journal is published quarterly. Subscription is included 
with AMWA membership. Nonmember subscriptions cost is $75 per year.

CONTACT: American Medical Writers Association, 30 West Gude Drive, #525,  
Rockville, MD 20850-4347. Phone: (240) 238-0940; Fax: (301) 294-9006;
Email: amwa@amwa.org.

The AMWA Journal is in the MLA International Bibliography and selectively indexed  
in the Cumulative Index to Nursing and Allied Health Literature (CINAHL) print  
index and the CINAHL database.

The opinions expressed by authors contributing to the Journal do not necessarily 
reflect the opinions of AMWA or the institutions with which the authors are 
affiliated. The association accepts no responsibility for the opinions expressed by 
contributors to the Journal.

©2021 American Medical Writers Association. All rights reserved, worldwide.  
ISSN 1075-6361

AMWA JOURNAL MISSION STATEMENT 

In support of the mission of the American Medical 

Writers Association (AMWA) and to advance the broader 

profession, the AMWA Journal publishes content that 

reflects the interests, concerns, and expertise of medical 

communicators. Its purpose is to inform, inspire, and 

motivate medical communicators.

M
O

R
E        V36 N2 / 2021 

85		  CREATIVE WRITINGS
		  .death*  � Morgan Katz	

86		  PRACTICAL MATTERS
		  Three Exercises to Identify Ideal Clients You  
		  Can Nurture Into Long-Term Relationships  
		  � Katherine Molnar-Kimber, Brian Bass, Thomas Drake, 

		  and Nicole Cooper

	90	 EVERYDAY ETHICS
		  Considerations for Developing Ethical Biomedical 		
		  Grant Proposals for The National Institutes  
		  of Health � Chris S. Gandhi and Nancy Linford

	 94	 AMWA NEWS
From the President � Gail V. Flores

Harold Swanberg Distinguished Service Award  
� Elise Eller

2021 John P. McGovern Award Recipient:  
Stacy L. Christiansen, MA � Gail V. Flores

2021 Walter C. Alvarez Award Recipient:  
Harriet Washington � Sarah Dobney

Virtually Amazing: AMWA2021 � Sarah Dobney 	
	



      AMWA Journal / V36 N2 / 2021 / amwa.org    57

You and I as medical communicators are fortunate to be living in a time that rea-

sonably can be characterized as a medical renaissance period. Meaningful, rapid 

advances in research, preventive, and treatment-oriented medicine are in evidence 

not just in our professional but also our personal lives. Witness the emergence of 

not one but multiple COVID-19 vaccines that have been developed and approved 

in a strikingly short period of time relative to how long previous vaccines have 

taken to go from virus identification and characterization to vaccine candidate 

development to shots in arms. With recently embraced messenger RNA technology, 

as just one example of contemporary research-based medical advancement, have 

we vanquished the typical 10+ year timeframe to develop a safe and effective vac-

cine? Multiply this concept across tens of thousands of areas of medical advance-

ment and you grasp the magnitude of our progress.

	 Simply put, we have the privilege of contributing to and reporting on the fruits of this renaissance. Our role as medical 

communicators is to inform, educate, and contribute to the scientific body of knowledge during this period of rapid and 

prolific advancements. Although the opportunity is exciting and a privilege, the sheer volume of information to which 

we are exposed, need to absorb, and operationalize is daunting. Regulations governing the development of diagnostics, 

devices, and therapeutics are evolving rapidly in the United States and around the world, thousands of medical journal 

articles are published each day in English alone, and medical practice standards are changing at an unprecedented rate. 

	 Thus, the skills required to be a medical communicator are substantial—not only scientific and linguistic, but also 

interpersonal, with a capacity for prioritizing and juggling multiple projects, adapting to change, and adhering to tight 

deadlines. It is a rare individual who can thrive as a modern day medical communicator. Whether working in regulatory 

writing, scientific publications, health communication, continuing education, or promotional writing, we face the ongo-

ing challenge of getting our messages to our often information-overwhelmed and time-constrained audiences quickly, 

clearly, and meaningfully.

	 So, I ask, what does the AMWA Journal do to help you thrive as a medical communicator? We will continue to provide 

opportunities to learn from and connect with peers, practical tools to do your job, and insights into ethical concepts, reg-

ulatory issues, scientific matters, and other topics. Key upcoming goals are to provide improved access to our content via 

an enhanced digital presence, emphasize the value of our diversity across a range of indicators, and further connect with 

our medical communication counterparts around the world. Theme issues, new regular columns, and forward-looking 

topics on medical communication also are in the works. In coming issues, you will hear further from me on our progress 

in these areas.

	 As the proud tradition of the AMWA Journal continues with a new Editor and my sincere appreciation to Jim Cozzarin 

and the Editors before him, the top-notch editorial team and I welcome your contributions, insights, and, yes, construc-

tive criticism. Serving our audience with a spirit of information-sharing, collaboration, and mutual support will continue 

to be guiding principles of the AMWA Journal.

Yours in medical communication excellence,

—Michael

Author contact: JournalEditor@amwa.org

First Word

FROM THE EDITOR
MICHAEL G. BAKER, PHD

mailto:JournalEditor@amwa.org
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INTRODUCTION
Maintenance of Quality in Publications During 
Public Health Emergencies 
Timely release of data in the form of peer-reviewed publica-
tions is crucial in medical research and necessary for produc-
tive scientific discourse. However, during public health crises 
such as a pandemic, the need to communicate science rapidly 
can lead to abbreviated vetting and substantially increase the 
risk of compromised quality and accuracy in data analysis and 
reporting. Indeed, the pressing requirement for speed in tack-
ling a pandemic and the necessary collaboration between aca-
demia, industry, and regulatory agencies on an international 
level creates a significant dilemma: the need to rapidly release 
data on PubMed Central and other resources, such as the World 
Health Organization’s databases, while upholding the quality of 
the communication and the data. Maintenance of integrity and 
accuracy in scientific publications via a thorough vetting pro-
cess prior to public release requires time and implementation 
of quality-control measures. Medical communicators have an 
important role to play in this process.
	 By way of their speed, some publication modalities, such 
as preprints, may seem particularly attractive when quick 
release of information and rapid scientific discourse is desired. 
However, because such preliminary scientific reports are gen-
erally not subject to thorough peer review, there is an inevi-
table increase in the concomitant risk of lower quality and lack 
of precision. Thus, full disclosure of whether a publication has 
been peer-reviewed and transparency about the quality-control 
process are absolutely required. 

	 In this Joint Position Statement (JPS) from AMWA, EMWA, 
and ISMPP, we provide suggestions and a structured framework, 
including a number of practical recommendations that can 
be implemented to help maintain quality and avoid damaging 
public trust in scientific and medical communication. The prac-
tical recommendations in the current JPS are intended to sup-
port quality-control processes in both the acute phase of intense 
reactions during the course of a public health emergency as well 
as the longer-term evergreen need to maintain quality in medi-
cal publications. The persistent call for rapid sharing of scientific 
advances against a firm background of insistence on high quality 
enables acceleration of medical innovation. Safeguards are pre-
sented as a clear and concise checklist that can be used by jour-
nals, authors, and medical communicators in the preparation 
and review of manuscripts before submission.  
–	 Dikran Toroser, PhD, CMPP / Director, Publications Group 

Lead, Rare Diseases, Neuroscience, TAKEDA Publications, 
Cambridge, MA

–	 Gail V. Flores, PhD / Principal Writer, Encore Biomedical 
Communications LLC, Encinitas, CA

AMWA representatives to the authorship team for the AMWA-EMWA-
ISMPP Joint Position Statement on Medical Publications, Preprints, 
and Peer Review.  

Author declaration and disclosures: The authors note no commer-
cial associations that may pose a conflict of interest in relation to  
this article.

This joint position statement originally appeared in Current Medical 
Research and Opinion, DOI: 10.1080/03007995.2021.1900365.

AMWA-EMWA-ISMPP Joint Position Statement on 
Medical Publications, Preprints, and Peer Review 

1. BACKGROUND 
In medical publications, just as in research and development, 

quality depends on the expertise and integrity of researchers/

authors as well as qualified peer reviewers and journal edi-

tors. However, the laborious and time-consuming process of 

the traditional peer review1 can be compromised by the pres-

sure to publish quickly—particularly during a health crisis, 

when timely distribution of credible medical information can 

make a substantial difference.2 Recent examples of negative 

consequences are two articles on COVID-19 that were hastily 

published in high-profile medical journals and subsequently 

retracted.3,4

	 Traditional peer review, although not perfect, remains the 

most frequently used process for vetting scientific publications. 

However, it has become more common for manuscripts to be 

released without prior review, which raises new concerns.

	 The potential value of rapid publication should be weighed 

against the potential harm of inadequate validation of the 

final output. There is a danger that lowering the threshold of 

publication oversight sets a precedent that cannot be easily 

reversed, potentially eroding standards and public trust in 

medical science.2

	 We have joined in a multi-party consortium among three 

eminent professional organizations for medical communi-

cation professionals—AMWA, EMWA, and ISMPP—to advo-

cate for the adoption of standards by all stakeholders to better 

ensure the integrity of published scientific and medical infor-

mation. Thus, the following Joint Position Statement has been 
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2. Communication of research: issues and suggested solutions 
2.1. Preprints 
Preprints are preliminary scientific reports that are made publicly available online for anyone to read, 
comment on, and discuss before they have been peer reviewed. Some preprint servers scrutinize 
submissions for scope and for basic quality standards before making them publicly available.6,7,8 Once the 
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developed to provide practical and implementable suggestions 

to uphold data integrity and quality, and the transparency of 

medical publications. 

Note: We use the term “medical writer” to represent the spec-

trum of professionals who prepare documents either for 

submission to regulatory authorities or for publication in peer-

reviewed journals.5

2. COMMUNICATION OF RESEARCH: ISSUES 
AND SUGGESTED SOLUTIONS
2.1. Preprints
Preprints are preliminary scientific reports that are made pub-

licly available online for anyone to read, comment on, and 

discuss before they have been peer reviewed. Some preprint 

servers scrutinize submissions for scope and for basic qual-

ity standards before making them publicly available.6-8 Once 

the preprint is posted, most reputable preprint servers assign 

a unique digital object identifier (DOI) to aid traceability. 

Authors can revise preprints according to readers’ comments 

and post iterative versions. Preprints are often not indexed on 

mainstream bibliographic services, although Europe PMC now 

indexes preprints,9 and there are standalone tools for searching 

named preprint servers to improve discoverability.10

 Preprints have been rapidly adopted by physicians and sci-

entists, their obvious benefits being the immediate availabil-

ity to their peers and the public, avoiding lengthy peer-review 

processes prior to release, and the option of readers to leave 

comments. However, there are issues associated with preprints 

that ideally should be addressed by standards jointly devel-

oped by a convened body of all stakeholders.

Issues with preprints:

• While preprints enable rapid release and discussion of data, 

many are never revised, and only about a third to a half are 

ever fully published.11,12 

• “Once the toothpaste is out of the tube, it cannot (easily) 

be stuffed back in.”13 Provocative or poor quality research 

results could be reported by the media, or posted and dis-

cussed on social media, with little regard to the preliminary 

nature of the findings.14,15 No amount of retrospective “tag-

ging” will have much effect. Misinformation or deliberately 

misleading or sloppy science can be freely circulated, cited, 

and believed ad infinitum, regardless of whether it is ulti-

mately debunked and retracted.

Our suggested solutions:

• Preprints should not be used as references in any medical 

publication unless these are cited in the manner of a per-

sonal communication, that is, as an in-text reference (using 

the preprint link, DOI, or both) rather than as bibliographic 

references. It should be clearly disclosed that the source is a 

preprint.

• Clearly distinguishing preprints from peer-reviewed articles 

might help to reduce the tendency of readers to view the 

work as fully vetted.14,15 This should be done by

°	 Watermarking the article, as is done, for example, by 

medRxiv and bioRxiv, with the information that it has 

not been peer reviewed. 

°	 Placing a clearly-worded disclosure in the body of the 

article highlighting that the findings have not been for-

mally peer reviewed.

• Pre-publication vetting: 

°	 Pre-publication checks by server hosts. MedRxiv per-

forms a basic screening process for plagiarism, nonsci-

entific content, and material that might pose a health 

risk, including material that might compromise exist-

ing public health measures.7 However, these checks 

should be more extensive and consistent across server 

hosts, and a comprehensive checklist should be used 

(Appendix I).

°	 Encouraging authors to ensure that preprints that have 

been subsequently fully published be marked as such on 

the preprint server and linked via DOI to the fully pub-

lished article.

2.2. Post-publication peer review
In post-publication peer review, an article is published in its 

original form, then subjected to informal (as with preprints) 

as well as invited peer review. For instance, with the model 

used by the F1000 publishing platform,16 articles are posted 

online after passing pre-publication checks and after an arti-

cle processing charge (APC) is paid. When posted, articles 

are assigned a DOI and opened to comments from registered 

users. Expert peer reviewers are invited to review in the usual 

way. All comments, peer review reports, and article revisions 

are available with the article, and once the article receives two 

favorable peer review reports, the final, peer-reviewed version 

is indexed in external bibliographic databases and becomes 

fully discoverable. The benefits of this model are similar to 

those of preprints – rapid access for readers and the option for 

readers to comment.

Issues with post-publication peer review: 

• The issues with post-publication peer review are basically 

identical to those of preprints, but it should be noted that 

the requirement for an APC would potentially discour-

age casual or low-quality submissions. Articles are clearly 

marked as “under peer review,” and the progress of that 

review is accessible to readers.
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• As with preprints, articles undergoing post-publication peer 

review should not be used as references in any medical pub-

lication until the peer review process is completed and the 

article is approved for publication. If the article is cited, we 

suggest the citation be made in the same manner suggested 

for preprints.

• Issues associated with traditional peer review also apply and 

are addressed in Section 2.3, below.

Our suggested solutions: 

• Our suggested solutions include those proposed for preprints;

however, we suggest that the publication be indexed by main-

stream bibliographic databases (if applicable) once it has 

been fully peer reviewed, as is done on the F1000 platform.

2.3. Traditional peer review
Traditional peer review occurs after a submitted article is 

accepted for consideration by a journal, then passed to 

expert peer reviewers. The reviewers’ comments are sent to 

the authors to use in revising their article, or else the arti-

cle is rejected after review. For rejected articles, authors can 

start the process again with another journal. If an article is 

revised to the peer reviewers’ satisfaction, the article is pub-

lished and assigned a DOI, after which the article is indexed 

in mainstream bibliographic databases. Peer review reports 

and revisions may or may not be available with the final arti-

cle, depending on the peer review model the journal uses. The 

benefit of traditional peer review is that information is released 

to the readers only after there has been quality control applied 

by subject matter experts.

Issues with traditional peer review 

• Lengthy review process, which may impede the timely 

release of valuable information – particularly in a pandemic 

or public health crisis

• Inadequate time for high-quality peer review

• Inconsistency among reviewers

• Difficulty in “recruiting” qualified reviewers, given time 

commitment, particularly in times of health crises when the 

most appropriate reviewers are likely to have a high clinical 

workload

Our suggested solutions:

• Authors:

° Submit rejection comments to second-choice journals, 

with itemized rebuttals and updates to the manuscript 

(portable peer review).17,18

° Be more accepting of editor referrals to cascade journals.19

• Journal editors:

° Accept, request, or require portable peer review as 

described above, thereby reducing the need for addi-

tional review cycles.

°	 Consider commercial back-end services that expedite 

peer review (eg, ResearchSquare [https://www.

researchsquare.com/], as used by the BMC journals 

and others).

°	 Form a rapid response team of reviewers, with appropri-

ate expertise, who can provide peer review with a quick 

turnaround time.

• Publishers:

°	 Standardize formatting requirements to expedite resub-

mission.20

°	 Offer fast-track options for potentially practice-changing 

work.

°	 Consider incentives for reviewers.21

3. SUGGESTED SOLUTIONS FOR ALL FORMATS
3.1. Quality control
• Make use of existing publication guidelines22–24 and 

available checklists25 to ensure high-quality publication 

development. 

• Include Clinical Trial Protocols and Statistical Analysis Plans 

(SAPs) as supplementary material.

• Ask all authors to sign an author form confirming that they 

had full access to the relevant data reported in their article, 

and accept responsibility for submitting the article for pub-

lication. Furthermore, the contributor statement should 

name the authors (at least 2) who have accessed and verified 

the underlying data, as suggested in the revised Lancet pub-

lication guidelines.26 

• Journals should clearly explain the initial quality review that 

editors perform on newly submitted manuscripts.

3.2. Training in peer review
• Authors, peer reviewers, and editors should be adequately 

trained in the nature and technical aspects of peer review.

• Guidelines should be used, such as those created by the 

Committee on Publication Ethics (COPE),25 along with the 

reviewers’ checklist in Appendix I.

• Medical journalists and the public should be educated 

on how preprints and pre-publications differ from peer-

reviewed literature.

4. THE ROLE OF PROFESSIONAL MEDICAL
WRITERS AND SCIENTIFIC COMMUNICATORS IN
EXPEDITING THE PUBLICATION PROCESS
• Evidence suggests that the use of professional medical writ-

ers enhances publication quality and speed,27–33 and such 

assistance has been associated with a reduced risk for retrac-

tions due to misconduct.34 If a qualified medical writer is 

https://www.researchsquare.com/
https://www.researchsquare.com/]


AMWA Journal / V36 N2 / 2021 / amwa.org    61

part of the team, they should be involved in the process as 

early as possible.5 The medical writer should have access to the 

clinical study report (if available), source data, and related doc-

uments, including statistical outputs and patient narratives, to 

the extent that data-protection regulations allow.

• Professional medical writers should have an active role in 

ensuring the high quality of publications, including their 

development, editing, and referencing,22,24,35 and the use 

of appropriate publication checklists.36 Medical writers 

and statisticians should be actively involved in peer review, 

during which the medical writer will critically assess the 

quality of the manuscript according to common appraisal 

criteria, thereby augmenting the traditional subject-matter-

expert review (Appendix I).

• Medical writers could also be involved in pre-publication vet-

ting, act as trainers, or both (see Section 3.2).

 As professional medical writers and communicators, we 

have identified areas that could benefit from increased quality 

assurance. We have suggested some processes that we believe 

would better ensure effective oversight of scientific and medi-

cal publications, whether in the context of a health emergency 

or not. To maintain confidence in published science, each 

involved party (including the reader) must take responsibility 

for exercising their best judgment and selecting information 

from sources with good publishing practices that are rigorous 

and transparent.
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ABSTRACT
The coronavirus disease 2019 (COVID-19) pandemic has 

necessitated that medical writers adapt their work practices 

quickly to assist with the preparation of documentation related 

to COVID-19 research and clinical trials, as well as to assess the 

impact of the pandemic on other clinical trials. Complexities 

and challenges medical writers have faced include the growing 

scientific knowledge of the virus, the burgeoning global foot-

print of the pandemic, and the evolving regulatory landscape 

on both COVID-19 and non-COVID-19 clinical trials. 

INTRODUCTION
When cases of a novel coronavirus, severe acute respiratory 

syndrome coronavirus 2 (SARS-CoV-2), surfaced in the Hubei 

province of China in December 2019, leading to the outbreak 

of a complex respiratory illness (later coined coronavirus dis-

ease 2019 [COVID-19]), the world watched to see what would 

happen next. Many were cautiously optimistic that the virus 

would remain endemic to the region of the outbreak, as Middle 

East respiratory syndrome (MERS) had in 2012,1 or, at worst, 

that it could be contained as the severe acute respiratory syn-

drome (SARS) epidemic had been in 2003.2 The challenge of 

trying to contain the novel coronavirus was complicated by 

a lack of clarity on exactly how it was transmitted3; it was not 

until January 19, 2020, that the World Health Organization 

(WHO) announced that there was evidence of human-to-

human transmission of the virus.4

	 This article provides a brief overview of the COVID-19 pan-

demic time course, the regulatory actions taken to allow for 

unprecedented rapid development of diagnostic and therapeu-

tic products in the United States for COVID-19, and the impact 

of the pandemic on medical writers in the biotech and phar-

maceutical industry. 

Arrival of COVID-19 in the United States and Initial 
Impact on Biotech and Pharmaceutical Companies
A recent retrospective analysis of SARS-CoV-2–reactive anti-

bodies in archived blood donation samples, spanning 9 states 

from the East to West coasts, indicates that COVID-19 may 

have been widely introduced into the United States as early 

as mid-December 2019.5 Despite the first cases of COVID-19 

being observed in the United States and Europe on January 

19 and 24, 2020, respectively (Figure),4,6 operations for bio-

tech and pharmaceutical companies in the United States 

continued as normal into February. On February 26 and 27, a 

large conference was hosted by a biotech company in Boston, 

Massachusetts, which was later deemed a “superspreader” 

event,7 with approximately 100 diagnosed cases after the event 

ultimately being associated by genomic analysis with up to 

330,000 subsequent cases. Following this event, biotech and 

pharmaceutical companies across the United States, particu-

larly those in states experiencing a surge in cases, began enact-

ing business continuity plans per local and state guidelines, 

including sheltering in place to the extent possible. Meanwhile, 

a shortage of personal protective equipment led many compa-

nies to donate their current laboratory supplies to local health 

care centers in surge states in early spring.8 For those employ-

ees who did have to go on site at their companies to perform 

experiments, a lack of COVID-19 testing supplies contributed 

to uncertainty for how to continue critical research while mini-

mizing the risk for virus spread. 

	 With guidelines on safe business operation being issued 

at the state level, it was not immediately clear how planned 

research and development (R&D) activities would be impacted 

or for how long. To address local social distancing require-

ments, some companies had to prioritize laboratory research 

for COVID-19 and for certain conditions with unmet need.9 

It was also not immediately clear to what extent biotech and 

pharmaceutical companies, and the venture capital firms that 

finance their R&D activities, would invest in developing treat-
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ments for a novel virus that might not persist in the long term, 

based on evolving information on SARS-CoV-2 as well as prior 

SARS/MERS experience. These factors represented an initial 

threat to an industry that is largely dependent upon the con-

tinuous advancement of research.

Declaration of a Pandemic, the US Food and Drug 
Administration Response, and the Shift to Real-
Time Drug Development
Pursuant to a rise in the number, severity, and location of 

cases, a pandemic was formally declared on March 11, 2020, 

by WHO.10 The Director of WHO urged countries worldwide to 

change the course of the pandemic and to “First, prepare and 

be ready. Second, detect, protect and treat. Third, reduce trans-

mission. Fourth, innovate and learn.”

	 As more became known publicly about the clinical course 

of the virus, many global biotech and pharmaceutical compa-

nies sprang into action to see if existing technology or assets 

could contribute to a cure or a treatment for COVID-19 or its 

sequelae. These companies included those already develop-

ing vaccines, those developing therapeutics who entered vac-

cine development de novo, those repurposing existing antiviral 

and other drugs, and those developing new drugs. Several 

companies partnered with other biotech companies or aca-

demic institutions to optimize efficiency. The sequence of 

the virus was first made public in early January 2020,4,11 and 

by late January, the US Food and Drug Administration (FDA) 

announced that it was “actively leveraging the vast breadth 

of the FDA’s expertise” and had “begun employing the full 

range of our public health authorities to facilitate the develop-

ment and availability of investigational medical products to 

help address this urgent public health situation.”12 On January 

31, 2020, the US Department of Health and Human Services 

declared that COVID-19 constituted a US public health emer-

gency and that an Emergency Use Authorization (EUA) was 

needed to mitigate the threat of COVID-19. This action enabled 

the FDA, in consultation with the National Institutes of Health 

and Centers for Disease Control and Prevention (CDC), to 

authorize the emergency use of unapproved medical products 

(Table 1).13,14 

	 With so many companies advancing new COVID-19 pipe-

line assets, many of the biotech and pharmaceutical employ-

ees who were initially impacted by the halt of other clinical 

trials eventually were reassigned to COVID-19–related work.9 

First case of “viral 
pneumonia” 

reported in Wuhan, 
China

SARS-CoV-2 virus 
genomic 
sequence 

published and 
made public via 
WHO; 1st death 
from COVID-19 

reported in China

1st

vaccine 
VRBPACs 

and 
EUAs

WHO convenes 
diagnostics/
laboratories global 
expert network, 
announces protocol 
for RT-PCR for 
COVID-19 diagnostic; 
1st and 2nd cases 
reported outside of 
China in Thailand and 
Japan, respectively

1st COVID-19 
case reported 
in US; 1st case 
reported in EU; 
guidance on 
mask-wearing 
in public 
released by 
WHO

1st diagnostic 
RT-PCR tests 
available, 1st

diagnostic EUA 
in US; virus 
coined 
“COVID-19” by 
WHO

WHO 
declares 
COVID-19 
pandemic

EUA for 
HQ/CQ 
issued by 
US FDA, 
OWS 
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CTAP 
announced

EUA for 
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revoked; FDA 
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guidance on 
vaccine 
development

EUA for 
remdesivir 
issued by US 
FDA (severe 
COVID/
hospitalized 
patients); 
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guidance on 
COVID trials
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guidance on 
conducting 
clinical trials 
during 
pandemic, 
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suspension of 
domestic and 
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and BIMO 
inspections
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convalescent 
plasma; FDA 
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and 
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EUA for 
remdesivir 
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Figure. Timeline of key events associated with the COVID-19 pandemic. Sources: WHO,3,4,10 GenBank,11 FDA.15,18-22,24,33,47-49 

Abbreviations: ACTIV, Accelerating COVID-19 Therapeutic Interventions and Vaccines; BIMO, Biomedical Research Monitoring; COVID-19, novel coronavirus 2019;  
CQ, chloroquine; CTAP, Coronavirus Treatment Acceleration Program; EU, European Union; EUA, Emergency Use Authorization; FDA, Food and Drug Administration;  
HQ, hydroxychloroquine; mAb, monoclonal antibody; NIH, National Institutes of Health; OWS, Operation Warp Speed; RT, reverse transcription polymerase chain  
reaction; SARS-CoV-2, virus that causes coronavirus 2019 disease; US, United States; VRBPAC, Vaccines and Related Biological Products Advisory Committee; WHO, 
World Health Organization. 
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As the author experienced, and based on personal communi-

cation of the author with industry colleagues, medical writers 

set to work alongside researchers on manuscripts for COVID-

19 research, many times resulting in unprecedented rapid 

review and release of results in journals ahead of peer review 

to allow for real-time dissemination. Regulatory medical writ-

ers collaborated with cross-functional colleagues on investi-

gational new drug (IND) application and EUA documentation 

to enable clinical evaluation of diagnostic, therapeutic, and 

preventive products; others participated in conversations with 

contract research organizations (CRO) and sites, balancing 

operational feasibility and cost while implementing evolving 

regulatory guidance, to determine if certain non-COVID-19 

trials would be able to continue during the pandemic. 

	 Although medical writers have connected with colleagues 

remotely via various electronic media for a long time, many 

recently have had to cope with a new shift in their workload 

and priorities. In addition, medical writers have had to change 

how and how often they communicate during the writing 

process to meet the demand of real-time drug development, 

oftentimes working in coauthoring environments or live meet-

ings rather than iteratively. 

Table 1. Global and United States COVID-19 Preventive and Therapeutic Initiatives 

Initiative Owner(s) Initiative Purpose

Various governments, scientists, 
businesses, civil societies, 
philanthropists, and global 
health organizations

The ACT Accelerator Global collaboration to accelerate the development, 
production, and equitable access to COVID-19 tests, 
treatments, and vaccines.38,39,a

WHO + global experts R&D Blueprint A global strategy and preparedness plan to fast-track the 
availability of effective tests, vaccines, and medicines that 
can be used to save lives and avert large-scale crises. Global 
Research Roadmap released in March 2020.40,41

WHO Solidarity II international 
clinical trial25,b

COVID-19 technical 
guidance: The Unity 
Studies: Early 
Investigation Protocols

Global collaboration led by WHO that promotes the 
implementation of serological surveys of SARS-CoV-2. 

Promotes standardized epidemiological, molecular, and 
serological methods to facilitate international comparisons so 
that both countries and the global community can collectively 
address knowledge gaps and inform an evidence-based 
COVID-19 response.42

US DHHS OWS Partnership among components of the DHHS, including the 
CDC, NIH, BARDA, and DoD with private firms and other 
federal agencies. Coordinates existing DHHS-wide efforts, 
including the NIH’s ACTIV partnership, NIH’s RADx initiative, 
and work by BARDA. Vaccine candidates from 3 companies 
are part of this initiative.43

FNIH ACTIV Public-private partnership to speed COVID-19 vaccine and 
treatment options.44

US DHHS, NIH COVPN Merged 4 existing NIAID-funded clinical trials networks: the 
HIV Vaccine Trials Network, HIV Prevention Trials Network, 
Infectious Diseases Clinical Research Consortium, and AIDS 
Clinical Trials Group.45

US DHHS, FDA CTAP Special emergency program for possible COVID-19 
therapies.46 Provides FDA subject matter expertise for ACTIV 
initiatives, including for clinical trial design/conduct and 
regulatory standards.

ACT, Access to COVID-19 Tools; ACTIV, Accelerating COVID-19 Therapeutic Interventions and Vaccines; AIDS, acquired immunodeficiency syndrome; BARDA, 
Biomedical Advanced Research and Development Authority; COVPN, COVID-19 Prevention Trials Network; CTAP, Coronavirus Treatment Acceleration Program; DHHS, 
Department of Health and Human Services; DoD, Department of Defense; FNIH, Foundation of the National Institutes of Health; HIV, human immunodeficiency virus; 
NIAID, National Institute of Allergy and Infectious Diseases; NIH, National Institutes of Health; OWS, Operation Warp Speed; RADx, Rapid Acceleration of Diagnostics.
aCOVAX is the vaccines pillar of the ACT Accelerator. More information on the nonvaccine pillars of the ACT Accelerator is available at https://www.who.int/initiatives/
act-accelerator. On December 31, 2020, the first vaccine received emergency use validation from WHO.39

bThe results of the Solidarity I adaptive treatment trial became available October 15, 2020, and concluded that the 4 treatments studied (remdesivir, 
hydroxychloroquine, lopinavir/ritonavir, and interferon) had little or no effect compared with standard of care on overall mortality, initiation of ventilation, and duration of 
hospital stay in hospitalized patients. Additional agents to be evaluated per WHO.

https://www.who.int/initiatives/act-accelerator
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Diagnostics and Medical Equipment for COVID-19 
Under EUA
In early February 2020, the first EUA for a reverse transcription 

polymerase chain reaction COVID-19 diagnostic was issued 

for use at CDC laboratories.15 Emergency use authorizations 

were also subsequently issued for equipment needed to pro-

tect health care workers and treat patients with COVID-19 as 

well as for additional diagnostics at non-CDC laboratories that 

would reduce the time to and accuracy of results, including 

home testing kits most recently.13,16

	 The issuance of FDA guidance on diagnostic testing in May 

202016 enabled the subsequent availability of additional testing 

options (for example, rapid antigen testing).

	 Upon availability of such testing options, medical writers 

began incorporating COVID-19 testing strategies into study 

protocols and amendments, with built-in flexibility in lan-

guage to allow for regional differences in testing availability or 

adoption of CDC recommendations—a critical step toward the 

restart of early-phase trials, which often have an in-residence 

component at the Phase 1 unit.

Preventive and Therapeutic Products, Including 
Vaccines, for COVID-19 Under EUA 

The writing of clinical trial protocols for COVID-19 studies 

began in the context of the burgeoning geographic footprint 

of the pandemic, with health care centers in some regions too 

overwhelmed by critically ill patients to contribute to research 

while simultaneously in dire need of experimental treatments, 

leading to an added layer of volatility in an already dynamic 

process. Accordingly, regulatory advice on the conduct of such 

studies developed over time. Medical writers worked in con-

cert with their cross-functional partners, regulators, and other 

stakeholders to overcome these challenges and produce proto-

cols for evaluation of a novel virus and to interpret and convey 

the results of those studies in record time. 

	 The first EUA for a COVID-19 therapeutic was granted in 

March 2020 for antimalarial agents hydroxychloroquine and 

chloroquine (Table 2).13 The FDA issued several guidance 

documents in May 2020 toward expediting development of 

COVID-19 products,17 including information on the process 

for initiating discussions with the FDA (pre-IND)18 and study 

design recommendations, including patient selection, end-

points, and analyses.19,20 Guidelines on vaccine development 

were issued the following month and updated in October and 

most recently in February of 2021 to outline the vaccine EUA 

process.21,22 Subsequent EUAs were granted for 9 additional 

products, including an antiviral in May, convalescent plasma 

in August, monoclonal antibody regimens in November, and 

the first vaccines in December 2020 (Table 2).13,23 Monitoring 

of previously issued EUAs continues and, in some cases, has 

led to the withdrawal of the EUA, such as that which occurred 

for hydroxychloroquine and chloroquine upon analysis of con-

flicting data (including results from a randomized, controlled 

trial) that brought into question the benefit-risk profile of this 

regimen for treatment of COVID-19.13,24,25 The EUA issued for 

antiviral remdesivir in May led to approval of the drug as the 

first treatment for COVID-19 under the Coronavirus Treatment 

Acceleration Program (see Table 1) in October 2020. 

	 As of January 2021, a search on the US National Library of 

Medicine’s Clinicaltrials.gov (search terms of COVID-19 and 

SARS-CoV-2, with a recruitment status of not yet recruiting, 

recruiting, enrolling by invitation, active, or not recruiting) 

returns results for over 3,500 COVID-19 clinical trials that are 

ongoing or in start-up.26

Clinical Trials During the COVID-19 Pandemic
Between approximately March and May 2020, thousands of 

clinical trials (or around 80% of non-COVID-19 trials) reported 

a disruption,27-30 with the majority of these being early-phase 

trials that had not yet started enrolling patients.27,29 The most 

affected therapeutic areas included those enrolling partici-

pants with advanced or life-threatening conditions such as 

cardiovascular disease or oncology—indeed, the very patients 

who are most at risk for COVID-1931—who often have few 

other treatment options; the typical intravenous administra-

tion route of oncologic treatments, which require patients to go 

to the clinical site for infusions, has led to additional logistical 

hurdles.29,32 Disruptions were reported as delay or suspension 

in enrollment, delay in study start-up activities or initiation 

of certain sites, delay in dosing, termination of enrollment at 

specific sites, early trial termination, and delay in trial comple-

tion or availability of data.26,29 In many cases, clinical trials that 

were nearly or already fully enrolled in patient populations 

with life-threatening conditions continued with modifications 

to address the uncertainties and challenges of conducting clin-

ical trials in an already burdened health care system.29 

	 In March 2020, the FDA issued guidance on the conduct of 

clinical trials during the COVID-19 pandemic, with the goal of 

ensuring “the safety of trial participants, maintaining compli-

ance with good clinical practice and minimizing risks to trial 

integrity.”33 The guidance has been updated on a regular basis 

and covers key topics, such as:

•	 Electronic and other remote informed consent options

•	 Alternative formats for visits (eg, phone contact, virtual visit, 

alternative locations, local laboratory or imaging centers, 

home nursing)

•	 Alternative formats for clinical outcome assessments  

(ie, patient-reported outcomes, clinician-reported out-

comes, and observer-reported outcomes), including  

protection of data privacy
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Table 2. COVID-19 Therapeutics and Biological Products Approved Under EUA

Date of First EUA 
Issuance (Reissu-
ance, if Applicable)

Approved Product  
Under EUA Therapy Type Authorized Use

March 29, 2021 Janssen COVID-19 vaccine Recombinant, replication-
incompetent human Ad26 vectored 
vaccine encoding a stabilized 
variant of the SARS-CoV-2 S protein

For the prevention of COVID-19 for individuals 
≥18 years old

December 18, 2020
(Reissued February 
25, 2021)

Moderna COVID-19 vaccine mRNA vaccine For the prevention of COVID-19 for individuals 
≥18 years old

December 11, 2020
(Reissued February 
25, 2021)

Pfizer-BioNTech COVID-19  
vaccine

mRNA vaccine For the prevention of COVID-19 for individuals 
≥16 years old

February 09, 2021
(Reissued  
February 25, 2021)

Bamlanivimab and etesevimab Antibodies For the treatment of mild-to-moderate  
COVID-19 in adult and pediatric patients with 
positive results of direct SARS-CoV-2 viral 
testing who are ≥12 years old, weigh at least 
40 kg, and are at high risk for progressing to 
severe COVID-19 and/or hospitalization

November 21, 2020
(Reissued February 
25, 2021)

Casirivimab and imdevimab Antibodies For the treatment of mild-to-moderate  
COVID-19 in adults and pediatric patients 
(≥12 years old weighing ≥40 kg) with positive 
results of direct SARS-CoV-2 viral testing and 
who are at high risk for progressing to severe 
COVID-19 and/or hospitalization

November 19, 2020 Baricitinib in combination with 
remdesivir

Antibody + antiviral For emergency use by health care providers 
for the treatment of suspected or laboratory-
confirmed COVID-19 in hospitalized adults and 
pediatric patients ≥2 years of age requiring 
supplemental oxygen, invasive mechanical 
ventilation, or ECMO

August 23, 2020
(Reissued March 09, 
2021)

COVID-19 convalescent plasma Convalescent plasma For the treatment of hospitalized patients  
with COVID-19

August 13, 2020 Sodium chloride and
sodium citrate renal replace-
ment and regional solution for 
anticoagulation of the extracor-
poreal circuit

Replacement solution for 
CRRT

To be used as a replacement solution only 
in adult patients treated with CRRT, and for 
whom regional citrate anticoagulation is  
appropriate, in a critical care setting

May 8, 2020 Propofol 2% Sedative To maintain sedation via continuous infusion 
in patients >16 years old with suspected or 
confirmed COVID-19 who require mechanical 
ventilation in an ICU setting

May 1, 2020
(Reissued October 
22, 2020)a

Remdesivir for certain hospital-
ized patients with COVID-19

Antiviral For emergency use by licensed health care 
providers for the treatment of suspected or 
laboratory-confirmed COVID-19 in hospitalized 
pediatric patients weighing 3.5 kg to <40 kg or 
hospitalized pediatric patients <12 years old 
weighing at least 3.5 kg

April 30, 2020 Potassium-free and 2, 3, and 
4 mmol/L potassium solution for 
hemodialysis/hemofiltration

Replacement solution for 
CRRT

To provide CRRT to treat patients in an acute 
care environment during the COVID-19  
pandemic

Source: FDA 2021.13

Ad26, adenovirus serotype 26; CRRT, continuous renal replacement therapy; ECMO, extracorporeal membrane oxygenation; ICU, intensive care unit; mRNA, messenger RNA.
aThe original EUA for remdesivir issued May 1, 2020, was for the treatment of suspected or laboratory-confirmed COVID-19 in adult and pediatric patients hospitalized with severe 
disease. The EUA was expanded to include adult and pediatric patients with COVID-19 irrespective of severity on August 28, 2020. Remdesivir was the first treatment to receive 
approval under Coronavirus Treatment Acceleration Program on October 22, 2020, for use in adults and pediatric patients with COVID-19 who are ≥12 years old and weigh ≥40 kg 
requiring hospitalization; the EUA was reissued to allow for continued access to a subset of hospitalized pediatric patients with suspected or laboratory-confirmed COVID-19 who 
weigh 3.5 kg to <40 kg or who are <12 years old and weigh at least 3.5 kg.
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• Supply chain considerations, such as direct-to-patient 

shipping, administration by a home nurse, and disposal of 

the investigational product

• Remote site monitoring considerations, including prioritiza-

tion of monitoring activities in the circumstance of clinical 

trial site closures, infectious disease control restrictions, or 

local travel constraints

• Serious adverse event (SAE) reporting, including reporting 

of cases of COVID-19 on non-COVID-19 clinical trials and 

cross-reporting of SAEs in the case of multiple INDs

	 A key takeaway of the guidance is to ensure collection of 

information on when and how any mitigations were imple-

mented in a clinical trial to facilitate subsequent reporting on 

the impact of COVID-19 on the trial objectives.

	 In addition, the biotech and pharmaceutical industry has 

contributed to the discussion of clinical trial mitigations neces-

sitated by COVID-19. TransCelerate Biopharma, a collection 

of member biotech and pharmaceutical companies working 

to standardize key clinical trial activities, released a number 

of COVID-19–related initiatives, including a data-sharing plat-

form called DataCelerate for COVID-19 research, tools for risk-

based monitoring and protocol deviation management, and a 

clinical study report template for outlining details on COVID-

19–related clinical trial impact.34,35 With information changing 

regularly because of the dynamic nature of the pandemic and its 

regionally varied effects, and with ongoing updates from global 

health agencies, however, it is clear that any such tool will be a 

work in progress rather than a static guideline and that medical 

writers will need to stay informed on any updates over time.

	 It is unclear as of yet what impact these mitigations have 

had on the overall continuation of non-COVID-19 clinical trials 

during the pandemic. The success of the mitigations will need 

to be analyzed and reported on at an individual study level, 

depending on the company’s assessment of what measures 

were needed at the time the pandemic affected the trial, with 

any publications based on the trial footnoted accordingly with 

this context. Based on regional variation on how the measures 

could be implemented, it is also possible that some mitigations 

will be successful in some regions but not others or that some 

mitigations were successful overall, whereas other planned 

mitigations were unsuccessful because of local circumstances. 

It is clear that properly contextualizing and reporting out the 

results of any such mitigations will be a time-consuming effort 

that requires complete source documentation and follow-up 

on details with CRO and site partners.

Looking Forward
For medical writers, the pandemic has provided both opportu-

nities, such as the opportunity to work on the surge of COVID-

19–related clinical study protocols and manuscripts, and 

challenges, such as the interruption of some non-COVID-19 

studies or research and the need to work with urgency to pro-

duce communication for various purposes.

	 As we pass the 1-year mark from when the first cases of 

COVID-19 were reported, with the recent approval of vaccines, 

some aspects of the medical writing profession and the indus-

try in general may start to return to normal. Time will tell how 

biotech and pharmaceutical companies, which are reliant on 

raising capital for operational costs, will fare with the delay of 

important milestone reporting that helps raise those funds. 

Trials of preventive and therapeutic products for COVID-19 will 

continue, including those in nonhospitalized settings36 and in 

different age groups and populations; sequelae of COVID-19 

will also require treatment. Viral mutations and their implica-

tions on available treatments and vaccines will require moni-

toring,37 and new waves of lockdowns may cause continued 

clinical trial enrollment and execution challenges as certain 

regions with increased case counts return to lockdown. It 

remains to be determined how some of the efficiencies gained 

during the pandemic will be applied as learning for future pro-

cesses in a sustainable way.

Author declaration and disclosures: Jeanette Towles has received funds 
from several biotech and pharmaceutical companies for regulatory writ-
ing services on COVID-19 clinical trials.
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ABSTRACT
Coronavirus disease 2019 (COVID-19), caused by the severe 

acute respiratory syndrome coronavirus 2 (SARS-CoV-2), has 

far-reaching impacts on human health. First identified as a dis-

ease of the respiratory system, COVID-19 also causes gastroin-

testinal, renal, neurological, and/or cardiovascular symptoms. 

This article elucidates biological relationships between COVID-

19 and the cardiovascular system. It postulates molecular and 

physiological mechanisms behind COVID-19–related cardiovas-

cular ailments and examines intersections among the cardiovas-

cular system, SARS-CoV-2, COVID-19, and certain medications. 

New scientific information on COVID-19 and the cardiovascu-

lar system accumulates weekly. In recognition of such rapidity, 

this paper offers a framework in which the reader will be able to 

place the growing and evolving field of knowledge.

EFFECTS OF SEVERE ACUTE RESPIRATORY 
SYNDROME CORONAVIRUS 2 INFECTION ON 
THE CARDIOVASCULAR SYSTEM
Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) 

infects cells through an interaction between the virus’s spike 

(S) protein and angiotensin-converting enzyme (ACE) 2 in host 

cells.1-5 Within the cardiovascular system, ACE2 is reportedly 

located on heart muscle cells,6-11 endothelial cells (ECs) that 

line the interior of blood vessels and regulate blood clotting 

and blood pressure,12,13 pericytes that surround and aid ECs,6-8 

and arterial smooth muscle cells (SMCs) that control vascular 

diameter and thereby blood pressure and flow.7,12,13 SARS-CoV-2 

infection of these cells hinders their health-promoting work.

	 Cardiovascular health is also threatened when SARS-CoV-2 

invades noncardiac areas and triggers immune responses. To 

fight the “intruder,” local white blood cells activate, recruit 

other white blood cells, and produce pro-inflammatory chemi-

cals, which increases inflammation. Interestingly, a source of 

these chemicals may be direct SARS-CoV-2 infection of mac-

rophages—a type of white blood cell that expresses ACE2.14 As 

the immune system battles the virus, the affected body organ 

may (temporarily) malfunction. These malfunctions and the 

pro-inflammatory chemicals released into the blood may elicit 

negative effects on blood vessels and the heart.15

	 Cardiovascular conditions induced by these direct and 

indirect effects of SARS-CoV-2 infection include myocarditis 

(inflamed heart tissue), blood pressure irregularities, abnor-

mal blood clot (thrombus) formation, hypoxia, arterioscle-

rotic heart disease (ASHD), myocardial infarctions (MIs; heart 

attacks), arrhythmias, and heart failure (Figure 1).16-29 If left 

unchecked or if severe enough, these ailments could be fatal.

Myocarditis
Myocarditis compromises contractility of the heart muscle. As 

a result, the heart compensates in order to insure proper deliv-

ery of blood (and O2) to the body. Compensation occurs by one 

of at least 2 methods: (1) thickening of the heart muscle layer 

(hypertrophy), and (2) heart rate elevation (tachycardia). Both 

choices could progressively worsen the heart’s already precari-

ous condition.

Blood Pressure Irregularities
Some patients with coronavirus disease 2019 (COVID-19) pres-

ent with hypertension.19 The causal link between this elevated 

blood pressure and SARS-CoV-2 may be ACE2. Besides being 

the binding target of SARS-CoV-2’s S protein, ACE2 is part of 

the renin–angiotensin system (RAS) pathway (Figure 2). The 

RAS pathway controls SMC contraction and relaxation and 

thereby influences blood pressure. SMC contraction narrows 

vessels’ diameter (vasoconstriction) and raises blood pres-

sure. SMC relaxation widens vessels’ diameter (vasodilation) 

and lowers blood pressure. SMC contraction and relaxation are 

controlled by the RAS pathway’s angiotensin II and angiotensin 

(1-7), respectively. ACE1 converts relatively inactive angioten-

sin I into angiotensin II, a highly active vasoconstrictor. ACE2 

converts angiotensin II into angiotensin (1-7), a vasodilator 

(Figure 2).30 ACE2 levels likely decline in SARS-CoV-2–infected 
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Figure 1. Confirmed and plausible mechanisms by which severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infec-
tion causes cardiovascular symptoms. Several cell types and organs (indicated by the spiked star symbol) are reported targets for 
SARS-CoV-2 infection. Some of these host cells are part of the cardiovascular system, macrophages may lie within or outside of 
the cardiovascular system, and other sites lie outside of the cardiovascular system. (The cardiovascular system is defined by the 
thin-dashed enclosure.) Infections initiate a variety of cardiovascular symptoms (shaded boxes) that, if prolonged and severe 
enough, cause arrhythmias and heart failure (shaded boxes with thick outline). Viral infection of other organs may also affect 
the cardiovascular system in ways not specified here. Related schematics can be found in Guzik et al17 and Atri et al.16 ASHD, 
arteriosclerotic heart disease.

Figure 2. The renin–angiotensin system (RAS) pathway and sites of angiotensin-converting enzyme (ACE) inhibitor (ACEI) and an-
giotensin receptor blocker (ARB) inhibition. In the RAS pathway, renin (produced by the kidneys) converts angiotensinogen (produced 
by the liver) into angiotensin I. Angiotensin I is modified into angiotensin II, an active vasoconstrictor, by ACE1. ACE2 (the target 
for SARS-CoV-2 infection) produces the vasodilator angiotensin (1-7) from angiotensin II. The ACEI and ARB high-blood-pressure 
medications work by preventing vasoconstriction. They inhibit ACE1 and binding of angiotensin II to its receptors, respectively. 
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cells.31-33 Without ACE2, levels of angiotensin (1-7) would 

decrease, and angiotensin II levels would likely increase. These 

events would tip the scales toward vasoconstriction and ele-

vated blood pressure. This mechanistic explanation for hyper-

tension, although plausible, needs to be strengthened with 

additional research.

	 Another explanation for hypertension development in 

patients with COVID-19 lies in direct viral infection of ECs and 

perhaps pericytes. Both of these cell types impact blood vessel 

diameter (Figure 1).34-36 A deficit of vasodilation or a prevalence 

of vasoconstriction likely causes hypertension.

	 Some patients with COVID-19 develop low blood pressure 

(hypotension) rather than high blood pressure.22 Hypotension 

is a symptom of acute respiratory distress syndrome (ARDS),37 

so it is likely the result of SARS-CoV-2 infection of lung cells.

Thrombi Formation and Hypoxia
Another blood-related condition found in some patients with 

COVID-19 is the presence of thrombi.23-25 These abnormal 

blood clots form in arteries or veins. Interference of arterial 

blood flow jeopardizes delivery of O2 and nutrients to areas 

downstream of the blockage, whereas impedance of blood  

flow through a vein may cause swelling in the body upstream of 

the clot.

	 Besides blood-flow alteration, thrombi pose an addi-

tional risk to patients: pieces may break off the clot, travel 

through the bloodstream, and lodge in another blood vessel. 

These traveling clots (emboli) endanger other organs. When 

an embolus in a large systemic artery flows to a narrower 

artery within an organ, it may get stuck, hinder blood flow, and 

deprive downstream organs—or areas within an organ—of O2.

	 Emboli in veins pose a significant risk to the lungs. Such 

emboli could migrate through the right heart chambers, lodge 

in the lungs’ narrow arterial branches, and impede blood 

flow to the pulmonary capillaries. Complications of pulmo-

nary emboli include right ventricular hypertrophy, swelling 

(edema), and low O2 levels in the blood (hypoxia) (Figure 1).

	 Right ventricular hypertrophy and edema are indirect 

effects of a pulmonary embolism. To force blood past the pul-

monary embolism, the heart’s right ventricle hypertrophies 

in an attempt to strengthen its pumping power. At best, this 

adjustment is a temporary fix. Persistence of the embolism 

increases blood pressure in the right side of heart, and by 

extension, in the body’s veins. This elevated vascular pressure 

induces edema. Gravity causes the swelling to be most promi-

nent in the lower limbs.

	 Such edema also occurs in the lungs. This fluid buildup 

impedes the diffusion of O2 from the lungs’ alveoli to the blood 

in the pulmonary capillaries. It also reduces alveolar ventila-

tion (O2 entry into the alveoli), as fluid-filled sacs fail to remain 

open. Diminished blood flow to alveoli on account of pulmo-

nary emboli may also prevent the blood from picking up  

adequate O2. Collectively, these emboli-initiated events  

cause hypoxia.

	 Two culprits induce thrombi formation: injured ECs and 

pro-inflammatory chemicals (Figure 1). ECs may be damaged 

by direct SARS-CoV-2 infection.38 Such damaged cells activate 

platelets and make them more “sticky”; thus, they adhere to 

the vessel wall and to each other. Clotting factors in the blood 

set off a chain reaction that culminates in the modification of 

fibrinogen to fibrin. Fibrin threads attach to the mass of plate-

lets to form the clot. If ECs are undamaged, a clot may still 

form: pro-inflammatory chemicals may activate platelets and 

clotting factors (Figure 1).39

ASHD, MIs, and Arrhythmias
Thrombi may form in the coronary arteries of some patients 

with COVID-19, a condition known as ASHD.26-28 Coronary 

arteries carry O2-rich blood to the heart tissue. Such O2 helps 

fuel the heart’s vital blood-pumping actions. Partial or com-

plete blockage of these coronary vessels is life-threatening. 

Whether through blocked delivery or through hypoxia, insuf-

ficient O2 causes heart muscle cells to malfunction and die. The 

likelihood of MIs increases (Figure 1). MIs in a small number of 

patients with COVID-19 have been reported.26-28

	 Arrhythmias have also been reported in some patients with 

COVID-19.16,18,29 In the general population, these altered heart 

rhythms are caused by ASHD, MIs, myocarditis, and heart 

hypertrophy. Therefore, these cardiovascular conditions are 

the current “suspects” for reported arrhythmias in COVID-19–

related cases.16,18,29

Heart Failure
Persistence of these aforementioned cardiovascular problems 

gradually weakens the heart, compromises its pumping ability 

and effectiveness, and can lead to heart failure (Figure 1). The 

heart becomes progressively more incapable of delivering O2- 

and nutrient-rich blood to the body. Preexisting heart failure 

appears to increase the likelihood of death from the disease in 

patients with COVID-19.40

Preexisting hypertension, ASHD, 

arrhythmias, MIs, and heart failure  

seem to increase the severity of 

COVID-19 symptoms in patients.
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MEDICATIONS AND HEALTH (COVID-19 AND 
CARDIOVASCULAR) RISKS
COVID-19 impacts the cardiovascular system, but the inverse 

may also be true. Percentages of patients with COVID-19 and 

cardiovascular conditions are not higher than the prevalence of 

these conditions in the general population.18-20,40-46 Therefore, 

these cardiovascular illnesses do not appear to increase one’s 

risk of developing COVID-19. However, preexisting hyperten-

sion,18-20,40,41 ASHD,18,19,40,41 arrhythmias,19,20,41 MIs,20 and heart 

failure19,20,41 seem to increase the severity of COVID-19 symp-

toms in patients. This observation led scientists to examine 

whether certain cardiovascularly related medications alter 

patients’ risk of SARS-CoV-2 infection and/or COVID-19  

severity. (It is worth noting that classifications of “severity” vary 

among studies. Distinctions include normal vs high protein 

[troponin] concentrations in the blood, nonsevere vs severe 

disease, nonhospitalized patients vs hospitalized patients, 

non–intensive care unit [ICU] patients vs ICU patients, and 

survivors vs nonsurvivors.17,29)

ACE Inhibitors and Angiotensin Receptor Blockers
Some antihypertensive medications are the focus of such 

research. Many Americans (13% to nearly 50%, depending on 

definitions and the data source) have hypertension.42,45,46 This 

percentage increases as one ages.45 To lower high blood pressure, 

physicians may prescribe ACE inhibitors (ACEIs) and/or angio-

tensin receptor blockers (ARBs). These medications minimize 

production of angiotensin II and block angiotensin II’s interac-

tion with receptors, respectively (Figure 2), thereby preventing 

the vasoconstriction that elevates blood pressure (Figure 2).

 However, certain ACEIs and ARBs likely increase levels 

and activity of ACE2 throughout the body.47-49 Because ACE2 is 

the receptor for SARS-CoV-2 binding, it is important to ascer-

tain whether ACEIs and ARBs alter patients’ risk of contract-

ing SARS-CoV-2 and/or developing COVID-19. Mackey et al50 

provide regular updates on newly published research articles 

pertaining to this topic. Articles sampled from this compila-

tion show wide variability in the study design.44,50-54 Differences 

include variations in comparison groups, ethnic groups, sta-

tistical analyses, sample sizes, dates of studies (before or after 

widespread COVID-19 testing), lengths of time on ACEIs or 

ARBs, attention levels paid to confounding health issues, and 

definitions of “severe COVID-19.” Some articles are retrospec-

tive observational studies. Such studies are subjective to selec-

tion bias; for example, a cohort of hypertensive patients tested 

for COVID-19 leaves out hypertensive patients who did not 

get tested because they were asymptomatic. Identification 

of patients prescribed ACEIs or ARBs also assumes that the 

patients take these medications as prescribed, which may not 

be the case.

	 Nevertheless, most studies come to the same conclusion: 

use of ACEIs or ARBs does not increase one’s risk of SARS-CoV-2 

infection or development of severe COVID-19.55,56 Currently, 

the Centers for Disease Control and Prevention (CDC) and 

other cardiovascular health organizations advise patients to 

continue their ACEI or ARB prescriptions, unless advised oth-

erwise by a physician.57,58 Clinical trials concerning ACEIs, 

ARBs, and COVID-19 are ongoing.59

	 Interestingly, the ACEI- and ARB-induced increase in  

ACE2 expression levels may be advantageous to patients.52,54  

It may counteract virally induced reduction of ACE2 levels and 

thereby preserve the production of angiotensin (1-7), which 

lowers elevated blood pressure, promotes structural health of 

blood vessels and ECs, protects against cardiac hypertrophy, 

and may enhance blood cell production.60,61

COVID-19 Treatments and Cardiac Health Risks
Some medications—lopinavir/ritonavir, hydroxychloroquine 

(HCQ), favipiravir, remdesivir, and tocilizumab—were origi-

nally developed for other uses but demonstrate various levels 

of efficacy in treating patients with COVID-19. Lopinavir/rito-

navir and HCQ reportedly disrupt SARS-CoV-2’s entry into host 

cells.62 Favipiravir and remdesivir likely prevent the replication 

of the virus’s genome.62 Tocilizumab reduces inflammation by 

limiting the effectiveness of pro-inflammatory chemicals.62 

Last year, a multinational study of more than 10,000 patients 

examined the effects of some of these drugs on the mortality of 

patients with COVID-19.63 The tests using HCQ (low doses) and 

lopinavir/ritonavir were halted prematurely, as no improve-

ments were seen.64 Currently, the National Institutes of Health 

(NIH) recommends against their use as a treatment for  

COVID-19.65,66

	 These drugs have been linked to cardiovascular side effects. 

Lopinavir/ritonavir, HCQ, favipiravir and remdesivir may 

cause arrhythmias.29,67-69 Lopinavir/ritonavir may trigger MIs.70 

Furthermore, lopinavir/ritonavir and tocilizumab may com-

promise the effectiveness of cardiovascular medications.29,71 

These cardiovascular risks are inferred primarily from a small 

number of studies with a small number of subjects without 

COVID-19. A more robust examination of these drugs’ cardio-

vascular effects in patients with COVID-19 has begun in several 

clinical trials funded by the NIH.29

CONCLUSION
Approximately 1.5 years have passed since SARS-CoV-2 and 

COVID-19 were identified.1,72,73 In this time, much scientific 

understanding of SARS-CoV-2 infection patterns and COVID-

19 comorbidities has been acquired. Improved treatment pro-

cedures enhance patients’ prognoses, and awareness of drug 

side effects likely reduces health complications. This article 
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illuminates the landscape of SARS-CoV-2 and COVID-19 in 

relationship with the cardiovascular system and provides a 

biological foundation to support readers as they engage with 

the burgeoning quantity of scientific studies on this topic. 

Indeed, the necessity of continued research remains. Some 

current information is conjecture, drawn from studies on 

the first severe acute respiratory syndrome coronavirus or in 

patients without COVID-19. Other knowledge is based on only 

a few small studies and needs stronger support. Longitudinal 

studies are necessary to determine the long-term effects of 

SARS-CoV-2 and COVID-19 on human health. Regardless, the 

approval of effective SARS-CoV-2 vaccines,74,75 enhancements 

to patient care, and funded clinical trials provide hope for a 

future in which SARS-CoV-2 infection rates decline, patient 

mortality decreases, and life without social-distancing restric-

tions resumes.

Author declaration and disclosures: The author notes no commercial 
associations that may pose a conflict of interest in relation to this article.

Author contact: jennifer.busch@wheaton.edu

References
1. Zhou P, Yang XL, Wang XG, et al. A pneumonia outbreak associated with 

a new coronavirus of probable bat origin. Nature. 2020;579(7798):270-

273. doi:10.1038/s41586-020-2012-7

2. Shang J, Ye G, Shi K, et al. Structural basis of receptor recognition by 

SARS-CoV-2. Nature. 2020;581(7807):221-224. doi:10.1038/s41586-020-

2179-y

3. Yan R, Zhang Y, Li Y, Xia L, Guo Y, Zhou Q. Structural basis for the 

recognition of SARS-CoV-2 by full-length human ACE2. Science. 

2020;367(6485):1444-1448. doi:10.1126/science.abb2762

4. Hoffmann M, Kleine-Weber H, Schroeder S, et al. SARS-CoV-2 cell 

entry depends on ACE2 and TMPRSS2 and is blocked by a clinically 

proven protease inhibitor. Cell. 2020;181(2):271-280, e8. doi:10.1016/j.

cell.2020.02.052

5. Wang Q, Zhang Y, Wu L, et al. Structural and functional basis of SARS-

CoV-2 entry by using human ACE2. Cell. 2020;181(4):894-904, e9. 

doi:10.1016/j.cell.2020.03.045

6. Chen L, Li X, Chen M, Feng Y, Xiong C. The ACE2 expression in human 

heart indicates new potential mechanism of heart injury among 

patients infected with SARS-CoV-2. Cardiovasc Res. 2020;116(6):1097-

1100. doi:10.1093/cvr/cvaa078

7. Nicin L, Abplanalp WT, Mellentin H, et al. Cell type-specific expression 

of the putative SARS-CoV-2 receptor ACE2 in human hearts. Eur Heart J. 

2020;41(19):1804-1806. doi:10.1093/eurheartj/ehaa311

8. Litvinuková M, Talavera-López C, Maatz H, et al. Cells of the adult 

human heart. Nature. 2020;588(7838):466-472. doi:10.1038/s41586-020-

2797-4

9. Gallagher PE, Ferrario CM, Tallant EA. Regulation of ACE2 in 

cardiac myocytes and fibroblasts. Am J Physiol-Heart Circ Physiol. 

2008;295(6):H2373-H2379. doi:10.1152/ajpheart.00426.2008

10. Pérez-Bermejo JA, Kang S, Rockwood SJ, et al. SARS-CoV-2 infection of 

human iPSC-derived cardiac cells predicts novel cytopathic features in 

hearts of COVID-19 patients. Sci Transl Med. Published online March 15, 

2021. doi:10.1126/scitranslmed.abf7872

11. Hikmet F, Méar L, Edvinsson Å, Micke P, Uhlén M, Lindskog C. The 

protein expression profile of ACE2 in human tissues. Mol Syst Biol. 

2020;16(7):e9610. doi:10.15252/msb.20209610

12. Hamming I, Timens W, Bulthuis MLC, Lely AT, Navis GJ, van Goor H. 

Tissue distribution of ACE2 protein, the functional receptor for SARS 

coronavirus. A first step in understanding SARS pathogenesis. J Pathol. 

2004;203(2):631-637. doi:10.1002/path.1570

13. Bertram S, Heurich A, Lavender H, et al. Influenza and SARS-

coronavirus activating proteases TMPRSS2 and HAT are expressed at 

multiple sites in human respiratory and gastrointestinal tracts. PLoS 

One. 2012;7(4):e35876. doi:10.1371/journal.pone.0035876

14. Zheng J, Wang Y, Li K, Meyerholz DK, Allamargot C, Perlman S. Severe 

acute respiratory syndrome coronavirus 2–induced immune activation 

and death of monocyte-derived human macrophages and dendritic 

cells. J Infect Dis. 2021;223:785-795. doi:10.1093/infdis/jiaa753

15. Akhmerov A, Marbán E. COVID-19 and the heart. Circ Res. 

2020;126(10):1443-1455. doi:10.1161/CIRCRESAHA.120.317055

16. Atri D, Siddiqi HK, Lang JP, Nauffal V, Morrow DA, Bohula EA. 

COVID-19 for the cardiologist: basic virology, epidemiology, cardiac 

manifestations, and potential therapeutic strategies. JACC Basic Transl 

Sci. 2020;5(5):518-536. doi:10.1016/j.jacbts.2020.04.002

17. Guzik TJ, Mohiddin SA, Dimarco A, et al. COVID-19 and the 

cardiovascular system: implications for risk assessment, diagnosis, and 

treatment options. Cardiovasc Res. 2020;116(10):1666-1687. doi:10.1093/

cvr/cvaa106

18. Wang D, Hu B, Hu C, et al. Clinical characteristics of 138 hospitalized 

patients with 2019 novel coronavirus–infected pneumonia in Wuhan, 

China. JAMA. 2020;323(11):1061-1069. doi:10.1001/jama.2020.1585

19. Lala A, Johnson KW, Januzzi JL, et al. Prevalence and impact of 

myocardial injury in patients hospitalized with COVID-19 infection. 

J Am Coll Cardiol. 2020;76(5):533-546. doi:10.1016/j.jacc.2020.06.007

20. Casas-Rojo JM, Antón-Santos JM, Millán-Núñez-Cortés J, et al. Clinical 

characteristics of patients hospitalized with COVID-19 in Spain: 

results from the SEMI-COVID-19 registry. Rev Clínica Esp Engl Ed. 

2020;220(8):480-494. doi:10.1016/j.rceng.2020.07.003

21. Inciardi RM, Lupi L, Zaccone G, et al. Cardiac involvement in a patient 

with coronavirus disease 2019 (COVID-19). JAMA Cardiol. 2020;5(7):819-

824.  doi:10.1001/jamacardio.2020.1096

22. Robinson FA, Mihealsick RyanP, Wagener BM, et al. Role of angiotensin-

converting enzyme 2 and pericytes in cardiac complications of 

COVID-19 infection. Am J Physiol-Heart Circ Physiol. 

2020;319(5):H1059-H1068. doi:10.1152/ajpheart.00681.2020

23. Long H, Nie L, Xiang X, et al. D-dimer and prothrombin time are the 

significant indicators of severe COVID-19 and poor prognosis. BioMed 

Res Int. 2020;2020:1-10. doi:10.1155/2020/6159720

24. Chan NC, Weitz JI. COVID-19 coagulopathy, thrombosis, and bleeding. 

Blood. 2020;136(4):381-383. doi:10.1182/blood.2020007335

25. Al-Samkari H, Karp Leaf RS, Dzik WH, et al. COVID-19 and coagulation: 

bleeding and thrombotic manifestations of SARS-CoV-2 infection. 

Blood. 2020;136(4):489-500. doi:10.1182/blood.2020006520

26. Tedeschi D, Rizzi A, Biscaglia S, Tumscitz C. Acute myocardial infarction 

and large coronary thrombosis in a patient with COVID-19. Catheter 

Cardiovasc Interv. 2021;97(2):272-277. doi:10.1002/ccd.29179

27. Guagliumi G, Sonzogni A, Pescetelli I, Pellegrini D, Finn AV. 

Microthrombi and ST-segment–elevation myocardial infarction 

in COVID-19. Circulation. 2020;142(8):804-809. doi:10.1161/

CIRCULATIONAHA.120.049294

28. Stafanini GG, Montorfano M, Trabattoni D, et al. ST-elevation 

myocardial infarction in patients with COVID-19. Circulation. 

2020;141(25):2113-2116. doi:10.1161/CIRCULATIONAHA.120.047525

29. Driggin E, Madhavan MV, Bikdeli B, et al. Cardiovascular considerations 

for patients, health care workers, and health systems during the 

COVID-19 pandemic. J Am Coll Cardiol. 2020;75(18):2352-2371. 

doi:10.1016/j. jacc.2020.03.031

30. Crackower MA, Sarao R, Oudit GY, et al. Angiotensin-converting enzyme 

2 is an essential regulator of heart function. Nature. 2002;417(6891):822-

828.  doi:10.1038/nature00786

mailto:jennifer.busch@wheaton.edu
https://doi.org/10.1155/2020/6159720
https://doi.org/10.1002/ccd.29179


AMWA Journal / V36 N2 / 2021 / amwa.org    77

31. Kuba K, Imai Y, Rao S, et al. A crucial role of angiotensin converting 

enzyme 2 (ACE2) in SARS coronavirus–induced lung injury. Nat Med. 

2005;11(8):875-879. doi:10.1038/nm1267

32. Wang H, Yang P, Liu K, et al. SARS coronavirus entry into host cells 

through a novel clathrin- and caveolae-independent endocytic pathway. 

Cell Res. 2008;18(2):290-301. doi:10.1038/cr.2008.15

33. Gheblawi M, Wang K, Viveiros A, et al. Angiotensin-converting enzyme 2: 

SARS-CoV-2 receptor and regulator of the renin-angiotensin system. 

Circ Res. 2020;126(10):1456-1474. doi:10.1161/CIRCRESAHA.120.317015

34. Armulik A, Genové G, Betsholtz C. Pericytes: developmental, 

physiological, and pathological perspectives, problems, and promises. 

Dev Cell. 2011;21(2):193-215. doi:10.1016/j.devcel.2011.07.001

35. Lee LL, Chintalgattu V. Pericytes in the heart. In: Birbrair A, ed. Pericyte 

Biology in Different Organs. Adv Exp Med Biol . Springer; 2019:187-210. 

doi:10.1007/978-3-030-11093-2_11

36. Hashitani H, Mitsui R. Role of pericytes in the initiation and propagation 

of spontaneous activity in the microvasculature. In: Hashitani H, 

Lang RJ, eds. Smooth Muscle Spontaneous Activity: Physiological and 

Pathological Modulation. Adv Exp Med Biol.  Springer; 2019:329-356. 

doi:10.1007/978-981-13-5895-1_14

37. ARDS - symptoms and causes. Mayo Clinic. Accessed January 10, 2021. 

https://www.mayoclinic.org/diseases-conditions/ards/symptoms-

causes/syc-20355576

38. Zhang J, Tecson KM, McCullough PA. Endothelial dysfunction 

contributes to COVID-19-associated vascular inflammation and 

coagulopathy. Rev Cardiovasc Med. 2020;21(3):315-319. doi:10.31083/j. 

rcm.2020.03.126

39. Jose RJ, Manuel A. COVID-19 cytokine storm: the interplay between 

inflammation and coagulation. Lancet Respir Med. 2020;8(6):e46-e47. 

doi:10.1016/S2213-2600(20)30216-2

40. Zhou F, Yu T, Du R, et al. Clinical course and risk factors for mortality 

of adult inpatients with COVID-19 in Wuhan, China: a retrospective 

cohort study. Lancet. 2020;395(10229):1054-1062. doi:10.1016/

S0140-6736(20)30566-3

41. Gold JAW, Wong KK, Szablewski CM, et al. Characteristics and clinical 

outcomes of adult patients hospitalized with COVID-19—Georgia, 

March 2020. MMWR Morb Mortal Wkly Rep. 2020;69. doi:10.15585/

mmwr.mm6918e1

42. Raised blood pressure (SBP>=140 OR DBP>=90) (age-standardized 

estimate). The Global Health Observatory. Published 2021. Accessed 

January 9, 2021. https://www.who.int/data/gho/data/indicators/

indicator-details/GHO/raised-blood-pressure-(sbp-=140-or-dbp-=90)-

(age-standardized-estimate)

43. Centers for Disease Control and Prevention. Heart disease facts. Centers 

for Disease Control and Prevention. Published September 8, 2020. 

Accessed January 9, 2021. https://www.cdc.gov/heartdisease/facts.htm

44. Bean DM, Kraljevic Z, Searle T, et al. Angiotensin-converting enzyme 

inhibitors and angiotensin II receptor blockers are not associated with 

severe COVID-19 infection in a multi-site UK acute hospital trust. Eur J 

Heart Fail. 2020;22(6):967-974. doi:10.1002/ejhf.1924

45. Fryar CD, Ostchega Y, Hales CM, Zhang G, Kruszon-Moran D. 

Hypertension prevalence and control among adults: United States, 

2015–2016. cdc.gov. Published October 2017. Accessed April 8, 2021. 

https://www.cdc.gov/nchs/products/databriefs/db289.htm

46. American Heart Association News. Is high blood pressure inevitable? 

Here’s how to keep it in check. www.heart.org. Published May 18, 2020. 

Accessed January 9, 2021. https://www.heart.org/en/news/2020/05/18/

is-high-blood-pressure-inevitable-heres-how-to-keep-it-in-check

47. Vaduganathan M, Vardeny O, Michel T, McMurray JJV, Pfeffer MA, 

Solomon SD. Renin–angiotensin–aldosterone system inhibitors in 

patients with COVID-19. N Engl J Med. 2020;382:1653-1659. doi:10.1056/

NEJMsr2005760

48. Ferrario CM, Jessup J, Chappell MC, et al. Effect of angiotensin-

converting enzyme inhibition and angiotensin II receptor blockers

 on cardiac angiotensin-converting enzyme 2. Circulation. 

2005;111(20):2605-2610. doi:10.1161/CIRCULATIONAHA.104.510461

49. Igase M, Strawn WB, Gallagher PE, Geary RL, Ferrario CM. Angiotensin 

II AT1 receptors regulate ACE2 and angiotensin-(1–7) expression in 

the aorta of spontaneously hypertensive rats. Am J Physiol-Heart Circ 

Physiol. 2005;289(3):H1013-H1019. doi:10.1152/ajpheart.00068.2005

50. Mackey K, King VJ, Gurley S, et al. Risks and impact of angiotensin-

converting enzyme inhibitors or angiotensin-receptor blockers on 

SARS-CoV-2 infection in adults. Ann Intern Med. 2020;173(3):195-203. 

doi:10.7326/M20-1515

51. Dublin S, Walker R, Floyd JS, et al. Renin-angiotensin-aldosterone 

system inhibitors and COVID-19 infection or hospitalization: a cohort 

study. Am J Hypertens. Published online October 13, 2020. doi:10.1093/

ajh/hpaa168

52. Palazzuoli A, Mancone M, Ferrari GM, et al. Antecedent administration 

of angiotensin-converting-enzyme inhibitors or angiotensin II receptor 

antagonists and survival after hospitalization for COVID-19 syndrome. 

J Am Heart Assoc. 2020;9(22):e017364. doi:10.1161/JAHA.120.017364

53. Xu J, Huang C, Fan G, et al. Use of angiotensin-converting enzyme 

inhibitors and angiotensin II receptor blockers in context of COVID-

19 outbreak: a retrospective analysis. Front Med. 2020;14(5):601-612. 

doi:10.1007/s11684-020-0800-y

54. Zhang P, Zhu L, Cai J, et al. Association of inpatient use of angiotensin-

converting enzyme inhibitors and angiotensin II receptor blockers 

with mortality among patients with hypertension hospitalized 

with COVID-19. Circ Res. 2020;126(12):1671-1681. doi:10.1161/

CIRCRESAHA.120.317134

55. Reynolds HR, Adhikari S, Pulgarin C, et al. Renin–angiotensin–

aldosterone system inhibitors and risk of COVID-19. N Engl J Med. 

2020;382(25):2441-2448. doi:10.1056/NEJMoa2008975

56. Fernández-Ruiz I. RAAS inhibitors do not increase the risk of COVID-19. 

Nat Rev Cardiol. 2020;17(7):383-383. doi:10.1038/s41569-020-0401-0

57. Centers for Disease Control and Prevention. COVID-19 and your health: 

people with certain medical conditions. Centers for Disease Control 

and Prevention. Published February 11, 2020. Accessed January 2, 2021. 

https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/

people-with-medical-conditions.html

58. Patients taking ACE-i and ARBs who contract COVID-19 should 

continue treatment, unless otherwise advised by their physician. 

American Heart Association. Published March 17, 2020. Accessed 

January 2, 2021. https://newsroom.heart.org/news/patients-taking-ace-

i-and-arbs-who-contract-covid-19-should-continue-treatment-unless-

otherwise-advised-by-their-physician

59. Search of: COVID-19, ACE, ARB. ClinicalTrials.gov. Published 2021. 

Accessed January 11, 2021. https://clinicaltrials.gov/ct2/results?cond=

Covid19&term=ACE%2C+ARB&type=&rslt=&recrs=a&recrs=f&recrs=d&

age_v=&gndr=&intr=&titles=&outc=&spons=&lead=&id=&cntry=&state=

&city=&dist=&locn=&rsub=&strd_s=&strd_e=&prcd_s=&prcd_e=&sfpd_

s=&sfpd_e=&rfpd_s=&rfpd_e=&lupd_s=&lupd_e=&sort=

60. Santos RA. Angiotensin-(1-7). Hypertension. 2014;63(6):1138-1147. 

doi:10.1161/HYPERTENSIONAHA.113.01274

61. Iusuf D, Henning RH, van Gilst WH, Roks AJM. Angiotensin-(1–7): 

pharmacological properties and pharmacotherapeutic perspectives. Eur 

J Pharmacol. 2008;585(2-3):303-312. doi:10.1016/j.ejphar.2008.02.090

62. Vijayvargiya P, Garrigos ZE, Almeida NEC, Gurram PR, Stevens RW, 

Razonable RR. Treatment considerations for COVID-19. MAYO Clin Proc. 

2020; 95(7):1454-1466.

63. WHO Solidarity Trial Consortium. Repurposed antiviral drugs for 

COVID-19—interim WHO Solidarity trial results. N Engl J Med. 2021; 

384(6):497-511. doi:10.1056/NEJMoa2023184

64. WHO discontinues hydroxychloroquine and lopinavir/ritonavir 

treatment arms for COVID-19. World Health Organization. Published 

July 4, 2020. Accessed April 7, 2021. https://www.who.int/news/item/04-

07-2020-who-discontinues-hydroxychloroquine-and-lopinavir-

ritonavir-treatment-arms-for-covid-19

https://www.mayoclinic.org/diseases-conditions/ards/symptoms-causes/syc-20355576
https://www.mayoclinic.org/diseases-conditions/ards/symptoms-causes/syc-20355576
https://www.who.int/data/gho/data/indicators/indicator-details/GHO/raised-blood-pressure-(sbp-=140-or-dbp-=90)-(age-standardized-estimate)
https://www.cdc.gov/heartdisease/facts.htm
https://doi.org/10.1002/ejhf.1924
https://www.cdc.gov/nchs/products/databriefs/db289.htm
http://www.heart.org
https://www.heart.org/en/news/2020/05/18/is-high-blood-pressure-inevitable-heres-how-to-keep-it-in-check
https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/people-with-medical-conditions.html
https://newsroom.heart.org/news/patients-taking-ace-i-and-arbs-who-contract-covid-19-should-continue-treatment-unless-otherwise-advised-by-their-physician
https://newsroom.heart.org/news/patients-taking-ace-i-and-arbs-who-contract-covid-19-should-continue-treatment-unless-otherwise-advised-by-their-physician
https://clinicaltrials.gov/ct2/results?cond=Covid19&term=ACE%2C+ARB&type=&rslt=&recrs=a&recrs=f&recrs=d&age_v=&gndr=&intr=&titles=&outc=&spons=&lead=&id=&cntry=&state=&city=&dist=&locn=&rsub=&strd_s=&strd_e=&prcd_s=&prcd_e=&sfpd_s=&sfpd_e=&rfpd_s=&rfpd_e=&lupd_s=&lupd_e=&sort=
https://www.who.int/news/item/04-07-2020-who-discontinues-hydroxychloroquine-and-lopinavir-ritonavir-treatment-arms-for-covid-19
https://www.who.int/news/item/04-07-2020-who-discontinues-hydroxychloroquine-and-lopinavir-ritonavir-treatment-arms-for-covid-19
https://www.who.int/news/item/04-07-2020-who-discontinues-hydroxychloroquine-and-lopinavir-ritonavir-treatment-arms-for-covid-19
https://www.who.int/news/item/04-07-2020-who-discontinues-hydroxychloroquine-and-lopinavir-ritonavir-treatment-arms-for-covid-19


78    AMWA Journal / V36 N2 / 2021 / amwa.org        

65. 	 Chloroquine or hydroxychloroquine with or without azithromycin. 

COVID-19 Treatment Guidelines. Published October 9, 2020. Accessed 

October 31, 2020. https://www.covid19treatmentguidelines.nih.gov/

antiviral-therapy/chloroquine-or-hydroxychloroquine-with-or-without-

azithromycin/

66. 	 Lopinavir/ritonavir and other HIV protease inhibitors. COVID-

19 treatment guidelines. National Institutes of Health. Published 

February 11, 2021. Accessed April 7, 2021. https://www.

covid19treatmentguidelines.nih.gov/antiviral-therapy/lopinavir-

ritonavir-and-other-hiv-protease-inhibitors/

67. 	 Naksuk N, Lazar S, Peeraphatdit TB. Cardiac safety of off-label 

COVID-19 drug therapy: a review and proposed monitoring 

protocol. Eur Heart J Acute Cardiovasc Care. 2020;9(3):215-221. 

doi:10.1177/2048872620922784

68. 	 Hooks M, Bart B, Vardeny O, Westanmo A, Adabag S. Effects of 

hydroxychloroquine treatment on QT interval. Heart Rhythm. 

2020;17(11):1930-1935. doi:10.1016/j.hrthm.2020.06.029

69. 	 Costedoat-Chalumeau N, Hulot JS, Amoura Z, et al. Heart 

conduction disorders related to antimalarials toxicity: an analysis of 

electrocardiograms in 85 patients treated with hydroxychloroquine 

for connective tissue diseases. Rheumatology. 2007;46(5):808-810. 

doi:10.1093/rheumatology/kel402

70. 	 Bavinger C, Bendavid E, Niehaus K, et al. Risk of cardiovascular disease 

from antiretroviral therapy for HIV: a systematic review. Landay A, ed. 

PLoS One. 2013;8(3):e59551. doi:10.1371/journal.pone.0059551

71. 	 Kaletra tablets and oral solution. AbbVie. Accessed January 9, 2021. 

https://www.rxabbvie.com/pdf/kaletratabpi.pdf

72. 	 Zhu N, Zhang D, Wang W, et al. A novel coronavirus from patients 

with pneumonia in China, 2019. N Engl J Med. 2020;382(8):727-733. 

doi:10.1056/NEJMoa2001017

73. 	 Naming the coronavirus disease (COVID-19) and the virus that causes 

it. World Health Organization. Accessed September 10, 2020. https://

www.who.int/emergencies/diseases/novel-coronavirus-2019/technical-

guidance/naming-the-coronavirus-disease-(covid-2019)-and-the-virus-

that-causes-it

74. 	 Office of the Commissioner. Pfizer-BioNTech COVID-19 vaccine. 

US Food and Drug Administration. Published online January 5, 

2021. Accessed January 11, 2021. https://www.fda.gov/emergency-

preparedness-and-response/coronavirus-disease-2019-covid-19/pfizer-

biontech-covid-19-vaccine

75. 	 Office of the Commissioner. Moderna COVID-19 vaccine. US Food and 

Drug Administration. Published online January 6, 2021. Accessed January 

11, 2021. https://www.fda.gov/emergency-preparedness-and-response/

coronavirus-disease-2019-covid-19/moderna-covid-19-vaccine

Master Essential Skills in Medical Writing
Learn at your own pace • Great reference guides

ES Express 
Everything you need to earn your
AMWA Essential Skills Certificate... 
tied up in a bow. 

www.amwa.org/es_express

https://www.covid19treatmentguidelines.nih.gov/antiviral-therapy/chloroquine-or-hydroxychloroquine-with-or-without-azithromycin/
https://www.covid19treatmentguidelines.nih.gov/antiviral-therapy/lopinavir-ritonavir-and-other-hiv-protease-inhibitors/
https://www.rxabbvie.com/pdf/kaletratabpi.pdf
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/technical-guidance/naming-the-coronavirus-disease-
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/technical-guidance/naming-the-coronavirus-disease-
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/technical-guidance/naming-the-coronavirus-disease-(covid-2019)-and-the-virus-that-causes-it
https://www.fda.gov/emergency-preparedness-and-response/coronavirus-disease-2019-covid-19/pfizer-biontech-covid-19-vaccine
https://www.fda.gov/emergency-preparedness-and-response/coronavirus-disease-2019-covid-19/pfizer-biontech-covid-19-vaccine
https://www.fda.gov/emergency-preparedness-and-response/coronavirus-disease-2019-covid-19/moderna-covid-19-vaccine
http://www.amwa.org/es_express


      AMWA Journal / V36 N2 / 2021 / amwa.org    79

Introduction
With over 1.2 billion users,1 Microsoft Word is arguably the 

most commonly used word processing and editing software 

throughout the world.

	 Medical writers use Microsoft Word daily for a variety of 

tasks, including manuscript preparation, proofing of patient-

facing public health documents, medical presentations, and 

more. They are proficient with basic functionalities of Word, 

but they may not be aware of more advanced features.

	 Here, we provide our best tips for producing better writ-

ing using Microsoft Word. These tips apply both to the cur-

rent version of Word included in Microsoft Office 365 and 

the standalone version currently available, called Microsoft 

Word 2019, which is part of Microsoft Office 2019.

Monisha’s Tip: Use Advanced Proofing Features  
of Microsoft Word
Clear and impactful medical writing requires education and 

experience in medicine or health, writing skills and talent, 

attention to detail, and passion. Microsoft Word’s little-

known proofing features can be another key to producing 

great copy. Microsoft Word’s hidden proofing features take a 

bit of time to find, but they are well worth the effort.

	 It was many years into my medical writing career that 

I learned about Microsoft Word’s advanced proofing fea-

tures. That is because these features are “hidden” and are not 

enabled by default.

	 Did you know that Microsoft Word can alert you to 

jargon, simpler language, and passive voice? This Microsoft 

Word proofing review will make suggestions for you to 

accept or ignore. Keep in mind the style guide for your target 

publication or for your target audience. For example, some-

times passive voice may be acceptable in medical and sci-

entific writing; if the proofing review suggests you have used 

passive voice, consider whether it is appropriate and accept 

or reject Microsoft Word’s suggestion.

	 I run a complete proofing check on all of my writing 

products. Here is how to get started:

Monisha Arya, MD1; Sheeva Azma, MS2/ 1Independent Medical Writer & Editor, Arya Communications, 
Houston, TX; 2Independent Science Writer & Editor, Fancy Comma, LLC, Oklahoma City, OK

Little-Known Tips for Using Microsoft Word  
for Clear Writing

PRACTICAL MATTERS

Monisha’s Little-Known Tips to Uncover Hidden Proofing 

Features in Microsoft Word

Open a blank document in Microsoft Word.

1. Go to File and select “Options” at the very bottom of  

the menu.

2. Under Word Options, select “Proofing” (Figure 1).

3. Go the section entitled, “When correcting spelling and 

grammar in Word.”

4. Ensure that all boxes are checked.

5. For Writing Style, select the drop-down option for 

“Grammar & Refinements” (This may also be listed as 

“Grammar & More”; in Word 2010, it is listed as “Grammar 

and Style”).

6. Click on “Settings…” (Here is where a lot of the proofing 

features live!) (Figure 2 on next page).

2

3

4

5 6

Figure 1. Microsoft Word’s proofing options.
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7. There are over 100 (!) features listed! I select ALL of them. 

Remember that the style guide of your target publication 

or audience can help guide which “suggested” changes you 

should accept after Microsoft Word performs the review.

8. Click “OK” to save changes.

9. Click “Check Document” (Figure 3) to allow Microsoft Word 

to do a new review (This may also be listed as “Recheck 

Document.”).

	 After clicking on “Check Document,” another dialog box may 

appear asking you if you wish to reset the Microsoft Word spell-

ing and grammar checker and apply the new settings. You will 

need to click “Yes” here.

	 There is another way to get to the Proofing features in 

Microsoft Word. You may also see the Editor icon in the Review 

panel of your version of Microsoft Word (Figure 4). You can click 

on this button, and then click “Settings.” Then, follow the steps 

above starting at number 6.

	 Of course, the Microsoft Word proofing feature is not perfect, 

and will not find all elements that you could (or should) refine 

to make your writing clearer and impactful. The proofing feature 

also sometimes recommends changes that you should not make 

in the context of your document. I have found that the proofing 

feature still misses some grammar or syntax mistakes. Using the 

feature is a start, and you may need to make additional refine-

ments to add a human element to proofing.

Sheeva’s Tip: Use Microsoft Word’s “Read Aloud” 
Feature
I am always learning new things, even after using Microsoft Word 

and other Office suite products for over 2 decades. Recently, I 

learned that Microsoft Office 2019 has a “Read Aloud” function 

which will read your Word file out loud. This can be useful in 

editing if you perhaps need to do a quick pass to catch errors in 

the text as it is being read aloud. With the Read Aloud function, 

you can sit back as Microsoft reads through the document.

	 Our brains use different cognitive processes to read text 

from a page compared with listening to text being read out loud. 

A study out of the University of Perugia in Italy suggests that 

actively listening to text being read out loud may lead to more 

“intense and deeper information processing,” according to a 

report by the British Broadcasting Corporation.2

Sheeva’s Tip to Reveal the Read Aloud Feature in Microsoft Word

The Read Aloud function of Microsoft Word 2019 can be found in 

the Review tab (Figure 5).

	 When you click the Read Aloud button, a sidebar pops up 

with controls shown in Figure 6.	

Figure 2. Microsoft Word’s “Grammar and Refinements” menu  
bar contains all of the little-known proofing features of the  
popular software.

7

8

Figure 3. Once you select your desired proofing options, remember 
to click “Check Document” to apply them to your file.

Figure 4. Clicking the “Editor” button in the Review tab of  
Microsoft Word’s menu bar is an easy way to access these little-
known proofing options.
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	 The settings icon allows you to select from different 

reading voices and change reading speed. If you are, like 

me, using the American English version of Microsoft Word, 

you can choose from several reading voices, including 2 

male voices (Microsoft David and Microsoft Mark) and a 

female voice (Microsoft Zira).

	 Microsoft Word’s Read Aloud feature can be useful to 

quickly review a document for errors. When you catch an 

error, you can pause Read Aloud, make the changes, move 

your cursor back to where you want to start reading, and 

use the controls to restart Read Aloud.

	 There are a couple of disadvantages to the Read Aloud 

function. One downside of the Read Aloud function is that, 

if you try to type or make edits to the document while it is 

being read, you risk accidentally deleting text as the cursor 

tracks the text being read. You must first exit or pause Read 

Aloud mode before making any changes to the document.

	 Another downside of using Read Aloud is that it does 

not work seamlessly with the Track Changes feature in Word. 

When there are tracked changes in your document, the Read 

Aloud function simply reads the text that is on the page, 

whether it has been modified (deleted using Track Changes) 

or not. So, it is best to use a final copy of your text that does 

not have tracked changes in order to achieve the best results 

with Read Aloud.

Figure 5. The “Review” tab contains the Read Aloud option in 
Microsoft Word.

Figure 6. Microsoft Word’s Read Aloud function button controls. From left 
to right, they are Back, Play/Pause, Forward, Settings, and Exit.
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	 We hope that learning about these little-known tools will 

help you optimize your use of Microsoft Word and help you 

write more clearly.

Author declaration and disclosures: Sheeva Azma owns Microsoft 
stock. The authors note no additional commercial associations that may 
pose a conflict of interest in relation to this article.

Author contact: aryacampaigns@gmail.com
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Q
What are the pros and cons of different types of 
medical writing (ie, pharmaceutical/biotech, 
regulatory, managed-care industry, the 

publishing industry, public relations, lay press, public 
health, nonprofits, and hospital/university)?

A
My 20 years as a full-time writer/editor at a research 

facility attached to a hospital included the prepara-

tion of texts for journal publication, talks for meet-

ings, editing of books, and management of 13 annual 

reports. This wide range of experiences led to not only sub-

sequent employment at a pharmaceutical company but also 

access to contacts as a freelancer for clients in 6 countries. 

Obvious advantages of the full-time situation, of course, are 

steady salary, benefits (insurance, etc.), and retirement plan, 

all based on that of a university medical school. Less obvious 

is the personal growth in skills and opportunities, for exam-

ple, company-paid membership in the American Medical 

Writers Association (AMWA)! The only real disadvantage was 

time constraints, such as limits on vacation time.

	 Afterward, when a new Director of the institution 

replaced me and much of the former staff, my subsequent 

job was as freelance writer for a commercial pharmaceu-

tical company. Advantageously, the hourly pay was about 

1½ times higher than before. Sometimes I could work from 

home, and because the company freelancers were a team, 

I could choose amounts of time off. The disadvantage that 

surprised me was resentment from my full-time colleagues 

that I could come and go at will.

	 Finally, I became a roving freelancer. I am still amazed 

that post docs from early in my full-time research-institution 

career had advanced to become department heads, particu-

larly in China and Japan, and requested editorial services at 

my choice of cost/hour. However, that situation included the 

disadvantage of a lag in time of payment, sometimes weeks 

or months after completion of a project, because the clients 

preferred to lump costs together.

	 This saga would not be complete without citing the 

advantageous gift of AMWA membership, which provided 

professional contacts and teaching opportunities that did 

and still do underlie my career. 

— Phyllis Minick

	 Although I have worked for all of the above industries, I 

will focus here on the area of my most extensive experience: 

pharmaceutical/biotech companies. All of these companies 

need medical communication professionals. Many people 

think that the industry is all about regulatory affairs; it is not. 

Regulatory affairs work is its own thing, often quite apart 

from other areas of the industry. For example, departments 

aside from regulatory affairs that generate work for writers 

and editors in a pharma/biotech company may include the 

following

•	 Advertising

•	 Animal sciences

•	 Biological sciences

•	 Clinical research

•	 Corporate communication (public relations)

•	 Corporate or product development

•	 Human resources

•	 Marketing communication

•	 Medical affairs/medical services

•	 Medical communication

•	 Pharmacology

•	 Professional training and education (for non-MD health 

care professionals)

•	 Sales training and communication

•	 Website management

	 Thus, one could say that medical communication in 

pharma/biotech includes virtually every aspect of commu-

nication, a wide variety of target audiences, and all media. 

As an employee and later a freelancer, I have worked for all 

of these departments.

	 For years, I contracted directly with the companies, 

but today, most companies (the larger ones, at least) prefer 

to hire outside agencies to handle their writing/editing/

communication needs. For regulatory affairs and clini-

cal research projects and reports, a contract research orga-

nization is used; for most other communication projects, 

agencies for MedCom, continuing medical education, adver-

tising, or sales training are hired. 

	 As a freelancer, some advantages of contracting directly 

with a company include more intimate contact with the 

players; the ability to call an expert in the company any time 

you need to, generally a higher rate, and a feeling of being 
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more immediately connected with the entire process, whether 

it be medical affairs, marketing, or regulatory affairs. When 

contracting with an outside agency, you are one step removed; 

you generally are paid a bit less because one must consider 

the agency’s need for profit/markup, and you sometimes get 

paid late (some agencies even ask the freelancer to wait until 

they have been paid before paying the freelancer). Moreover, 

depending on the agency, they may be rather paranoid about 

allowing you to speak directly with the pharma/biotech client, 

ie, worried that the company might want to hire you directly. 

So, usually you must sign a “noncompete” agreement in addi-

tion to the nondisclosure agreement, and sometimes negotia-

tions over the reasonableness of such contracts can become 

complicated.

	 Regardless of whether you contract with a pharma/biotech 

company directly or through one of their agencies, there are 

many advantages to working in this industry, a few of which 

include

•	 A chance to work on a wide range of projects and/or thera-

peutic areas 

•	 A plethora of work because of the vast number of such  

companies and agencies 

•	 The opportunity to work with intelligent people and teams 

•	 The joy of being able to work on projects that are genuinely 

interesting and fun (usually when working in MedCom, 

Marketing, Sales Training)

•	 Interesting travel opportunities paid by the company

•	 Helpful education and training

•	 Generally a higher hourly rate than paid by other industries

	 There are, of course, also some disadvantages as well. 

Below are some that are mostly related to regulatory affairs 

(although some of these can been seen as advantages if you 

enjoy studying and learning): 

•	 You must study and understand well the industry as a whole, 

including the process of proving new drugs, devices, or bio-

logicals.

•	 You need to be comfortably familiar with Food and Drug 

Administration regulations and guidelines in general as 

well as those relating to the production of specific types of 

reports and clinical summaries. 

•	 You should understand thoroughly the structure and con-

tents of an NDA submission (ie, the Common Technical 

Document), even if you are writing only a specific segment 

or section of such submission. 

•	 You may end up with a team (in-house or in-agency) filled 

with tension and fear because their bonuses and raises 

depend on achieving milestones and deadlines demand-

ing enough to increase your stress level, to say nothing of 

the horrendous stress level of the associates with whom 

you end up working. (In this regard, the agencies do have 

more burden, because they contract with the companies for 

extremely high dollars and are liable for errors and omis-

sions for which a freelance writer in pharma/biotech should 

never accept liability.)

•	 You could be working with an inept Project Manager and 

thus find yourself receiving a “data dump” that takes hours 

to dissect and organize, leading to “scope creep” that 

requires you to fill the role of Project Manager, which func-

tion should pay more; thus, you may have to renegotiate 

your fees (I charge ≥30% more for project management and 

organization than for writing.)

•	 You could find yourself in the uncomfortable position of 

having to tell the company or agency employees that their 

“ask” would violate ethics as well as regulations. This could 

be about a particular “spin” the client wants you to create 

from clinical study results (eg, in a Clinical Study Report or a 

journal article), claims a marketing group wishes to make in 

collateral materials for sales representatives and/or health 

care professionals, hiding or omitting data that are unflatter-

ing to the company, and other questionable practices.

	 Overall, the pluses outweigh the minuses; otherwise, I might 

have dedicated most of my career to working for nonprofits. 

— Cathryn D. Evans

	 All types of medical writing have pros and cons. Although 

you should choose the type of medical writing you do, your 

background, experience, and writing skill are usually more 

important than your preferences. For example, regulatory writ-

ing pays more than other types of medical writing and is in 

high demand. But with my journalism degrees and my free-

lance experience in health care content marketing and health 

journalism, I’m not qualified to do regulatory writing.

	 Likewise, many freelancers with clinical or scientific 

degrees and experience wouldn’t do well at what’s usually con-

sidered the more glamorous side of medical writing: public 

relations, content marketing, most work for patients and the 

public, and marketing-oriented work for health care profes-

sionals. You need very strong writing skills for this type of work.

	 If you work with the right clients like I do, the pay for this 

type of work is very good but not usually as high as most other 

types of medical writing. The deadlines are usually much more 

reasonable than in other types of medical writing, and there 

are very few meetings or team-based work, which I like.  

	 There’s a lot more freelance work in what I call clinical and 

scientific medical writing (pharmaceutical/biotech, regulatory, 

etc.) than the type of work I do. That’s good news because most 

medical writers have clinical or scientific backgrounds. 

	 Learn more about different types of medical writing before 

deciding what might be right for you. Talk to other freelancers 
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about what they like and don’t like about their work. Look for 

courses, tutorials, and other opportunities to try types of medi-

cal writing that seem interesting to you.

— Lori De Milto

Q
Have you offered daily rates to your clients? If so, 
what are the situations in which daily rates have 
worked best for you?

A
I have never offered daily rates to my clients and 

would never do this. As freelancers, we need to have 

time for the inevitable revisions that come in when we 

aren’t expecting them and rush projects for good clients. If we 

agree to spend a full day doing work for one client, then we 

either can’t serve our other clients or we have to work too much 

to be productive.

	 Also, under the Internal Revenue Service standard for inde-

pendent contractors, “the payer has the right to control or 

direct only the result of the work, not what will be done and 

how it will be done.” A daily rate could violate this standard. It 

is also very likely to be a problem in any legislation that might 

be passed, such as the PRO Act.

	 In my freelance business, most days, I do work for 2 or 3 

clients. Although I occasionally spend all or most of one day or 

a few days on work for one client, I would never commit myself 

to doing this by offering a daily rate. A project rate is a much 

better way to bill clients. It gives clients the cost of the job for 

budgeting purposes and gives us the flexibility to do the job 

when it works best for us as long as we meet the deadline. 

— Lori De Milto

I have offered daily rates for projects requiring travel, eg, my 

hourly rate times 8.0 hours per day, including flying/travel time, 

regardless of how many hours are actually “worked” that day. If 

the client wants more than 8-10 hours of work in a single day, I 

charge my hourly rate for the hours above that. (I do not charge 

the time for going out to dinner with the group, unless it is a 

working dinner.) Otherwise, for most projects I simply charge 

hourly, although for some clients I will produce something for 

a fixed fee.

— Cathryn D. Evans

I don’t think it’s good idea to offer clients daily rates because 

it ties your value to your time, and there’s a finite amount of 

money any client will pay for an hour of your time. Worse yet, 

the thinking behind a daily rate is that the client’s giving you 

a full day of work, so your day rate should be discounted from 

your accumulated hourly rate for a day of work.

	 First of all, the client isn’t doing you any favors because 

tying you up for a day keeps you from being able to juggle the 

other clients and assignments you have. Second, suggesting 

you give a client a break for a full day of work implies you don’t 

otherwise have a full day of work on your plate, because if you 

did, you’d make more money doing that work instead. Whether 

you really have a full day of work on your plate or not, your 

client should believe you do and pay you accordingly.

	 That said, I do use a “daily rate” in my estimates for attend-

ing in-person advisory board meetings. Remember when they 

used to be a thing? My “daily rate” in those circumstances is 

actually a bit higher than what the client might pay as a cumu-

lative hourly rate. They’re taking me away from juggling every-

thing else on my plate, and sometimes, those days can be pretty 

long. The client is paying for my undivided attention, whether 

I’m actually in the meeting or traveling across the country to 

get to the meeting and get home. This also helps ensure that cli-

ents only take me out of the office when they really need me. 

— Brian Bass
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“.death is the easiest note to write,” they told me.

  It’s the same for every patient.

They have no pulse, no spontaneous movement. 

  No breath sounds auscultated. No sign of life.

But the phone call, that’s the hardest part.

  How? When? Why? Was it painful?

Am I allowed to say I’m sorry? 

  Because I really am sorry.

I’m sorry you dropped your dad off, 

  And didn’t know it was goodbye.

Do we really do no harm?

  Blood sticks and drips, central lines hurt.

 But maybe dying alone is easier,

  They don’t see you at the unimaginable end.

They don’t see your heart kill your kidney,

Gram-negative rods infect your blood.

But I see you. I watch your labs and check your chart. 

  I dread actually looking at you suffer.

I turn my eyes away from your agonal breath, 

  But I sit a little longer and hold your hand.

Hoping if I stay for a few more minutes, 

  You won’t have to do it alone.

.death—will it ever get easier?

  Will I ever not feel my throat tighten and tears come when I talk to your family? 

But maybe I want the doctor to cry,

  Instead of typing .death without adding a single word.

*“.death” is an expandable dot phrase. Dot phrases are used in electronic medical records for a frequently 
used note or phrase.

Author declaration and disclosures: The author notes no commercial associations that may pose a conflict of 
interest in relation to this article.
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Introduction
Freelance medical writers and editors who have long-term 

relationships with their ideal clients enjoy many benefits.1 

Among them are increased productivity and efficiency, 

financial stability, and peace of mind. When the expertise, 

services, availability, and interests of the freelancer match 

the needs and goals of a new client, the relationship often 

clicks and the project proceeds smoothly. In such cases, the 

characteristics of the freelancer and the client likely match in 

4 categories: type and topic of project, required time frame, 

business agreements, and personal compatibility (Figure 1). 

Ideally, the expertise and interests of the freelancer should 

match the needs of the client, and the freelancer has suffi-

cient availability to perform the services within the client’s 

requested time frame. The business agreements and fees are 

fair to both parties, and the freelancer and the client have 

good rapport.

 Marketing, including advertising and social media, is a 

common way to acquire clients that desire and need your 

services,2,3 but “a” client isn’t necessarily an “ideal” client. 

The trick is to find the clients that will be ideal for you. The 

following 3 exercises will help you build your business by 

identifying clients that may be ideal for you. For clarification, 

the term “suitable clients” refers to clients that match many 

of your preferred characteristics, whereas “preferred clients” 

match most of your preferred characteristics and avoid most 

of the negative attributes. “Ideal clients” match all your pre-

ferred characteristics and avoid all the negative attributes. 

Once you have begun working with them, you can nurture 

them into long-term relationships by using the suggestions 

outlined in our article “16 Tips for Nurturing Clients Into 

Long-Term Relationships.”1

Exercise 1. Assess Your Strengths, Preferences, 
and Interests
Exercise 1 focuses on recognizing your strengths and prefer-

ences with respect to the types of deliverables, writing styles, 

subject areas, and project responsibilities. It will also help 

identify your desired areas for expanding your current range 

of services. Examples of many deliverables, writing styles, 

subject areas, and medical writing and project management 

responsibilities are listed in Table 1. Consider selecting and/

or expanding the niches to suit your situation in the Exercise 

1 worksheet to consolidate the strengths of your freelance 

services and goals. Freelancers who know their strengths and 

preferences have a better chance of getting the work they like 

and want to do and have a better chance of finding potential 

clients who need the services they provide.

Katherine Molnar-Kimber, PhD1; Brian Bass, MWC2; Thomas Drake, MA, CMPP3; and 
Nicole Cooper4 / 1KMK Consulting Services, Kimnar Group LLC, Worcester, PA;  
2Bass Global, Inc, Fort Myers, FL; 3Director, Global Outcomes Group, Reston, VA;  
4Cooper Johnson Communications LLC, Gladstone, NJ
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Three Exercises to Identify Ideal Clients You 
Can Nurture Into Long-Term Relationships

Figure 1. The 4 main aspects of freelancer–client relationships 
usually align in collaborative, productive business deals, which 
can be nurtured into long-term freelancer–client relationships.
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Exercise 2. Identify Suitable Client Types and 
Preferable Characteristics
Table 2 lists many types of clients that hire freelancers. Exercise 

2 focuses on identifying the types of clients with whom you 

want to work: those who complement your strengths, benefit 

from your expertise, and match your working style and inter-

ests. On the Exercise 2A worksheet, identify clients that need 

your expertise and abilities, whether that is in a particular type 

of deliverable, writing style, or subject area. In general, go with 

what you know because it is more time-consuming and chal-

lenging to produce your best work when you also have to learn 

as you go. This exercise will also help you identify the specific 

preferred client characteristics. To spur thinking about the 

characteristics of your ideal client, we have listed several in 

Table 3. Consider compiling your own list of ideal character-

istics, too. Using the Exercise 2B worksheet, compile a list of 

10 potential clients that hire freelancers and would belong to 

the very strong-match category you identified in Exercise 2A. 

Table 1. Examples of Medical Writing Deliverables, Writing Styles, Subject Areas, and Project Management Responsibilities

Areas of Strength  
and Experience Examples

Deliverables • Regulatory documents
• Manuscripts for peer-reviewed journals
• Abstracts, posters, podium presentations
• Grants
• Slide decks
• Newsletters
• Promotional materials (eg, white papers, websites, branded presentations, video scripts)
• Educational materials for health care professionals (eg, CME, guidelines)
• Needs assessments for CME
• Training materials for sales representatives
• Educational materials for patients or the general public (eg, lay summaries, narratives, health news)

Writing Styles • Prescriptive (eg, regulatory documents)
• Scientific (eg, manuscripts, video abstracts, educational materials)
• Promotional (eg, websites, branded slide decks)
• Plain language (eg, patient/caregiver materials)

Subject Areas • Therapeutic areas
• Rare diseases
• Pharmaceuticals
• Devices
• Pharmacoeconomics
• Managed care
• Modalities (eg, biologics, gene therapy)

Project  
Responsibilities

• Writing clear concise content
• Annotating references
• Formatting references and documents
• Project management
•  Tables and figures
• Collaboration with scientific graphic designers
• Incorporating revisions and compiling feedback from multiple stakeholders

CME, continuing medical education.

Exercise 1 Worksheet. Assess Your Strengths, Preferences, and Interests to Match to Your Ideal Clients

Area
Degree of Experience

Areas of Interest
High Moderate Low

Deliverables

Writing Styles

Subject Areas

Project Responsibilities

Use the examples in Table 1, and your own ideas, to list the areas in which you have experience and interest.

PRACTICAL MATTERS
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Consider ways to meet their representatives, such as through 

professional organizations or LinkedIn. As one strategy to 

expand your client base, consider marketing your skills for 

specific deliverables and therapeutic areas to these identified 

potential clients with preferred or ideal characteristics. There is 

nothing better than doing work you love for clients you love.

Exercise 3. Identify the Aspects of Projects and 
Freelancer–Client Relationships You Prefer to  
Avoid or to Negotiate
In Exercise 1, you identified your preferred types of deliver-

ables, writing styles, subject areas, and project responsibilities. 

In Exercise 2, you identified the types of clients with whom you 

want to work, your specific preferred client characteristics, and 

5 to 10 clients that match these attributes. Knowing what you 

do not like is just as important for helping you find and work 

with ideal clients: hence, Exercise 3.

	 Challenges can arise in any freelancer–client relationship, 

and knowledge about which you prefer to avoid or renegotiate 

can help relieve stress. Table 4 lists some challenging aspects of 

projects and freelancer–client relationships many freelancers 

may want to avoid and potential strategies that may help you 

address or prevent these issues. Consider creating your own list 

of client attributes you would like to avoid by combining your 

own ideas with the attributes in Table 4 on the Exercise 3 work-

sheet. Knowing the aspects of projects and freelancer–client 

relationships you prefer to avoid, clarify, or negotiate will give 

you the time and energy to find and work with ideal clients on 

the projects you love.

Summary
Nurturing long-term relationships with ideal clients can help 

freelancers increase productivity, efficiency, financial stabil-

ity, and peace of mind. Every prospective client presents an 

opportunity to explore working relationships and the fit of the 

freelancer’s services with the expected deliverables. When free-

lancers are clear about the types of work they like and can do 

well, their available bandwidth in the requested time frame, 

and the characteristics of their ideal clients or working rela-

tionships, freelancers can more quickly assess whether to pro-

ceed with the potentially ideal client. Thus, freelancers can 

focus their marketing efforts on attracting clients aligned with 

their expertise and interests. The 3 exercises recommended 

Table 2. Examples of Types of Clients That Hire Medical Writers 

Types of Clients 

• Pharmaceutical companies
• Biotech companies
• Hospitals
• Academia
• Publishers
• Professional societies
• Medical communication companies
• Medical education companies
• Medical advertising agencies
• Public relations agencies

Exercise 2A Worksheet. Identify Suitable Client Types and 
Preferable Characteristics

Very Strong Match Strong Match Match

Use the examples in Table 2, and your own ideas, to list the types of clients 
that match your strengths, preferences, and interests

Exercise 2B Worksheet. Assemble a List of Names of Companies 
With Appropriate Department(s) That Strongly Match Your 
Interests, Expertise, and Preferred Working Style 

Very Strong Match Contact(s) Comments

Compile lists of actual client names that fit the very-strong-match category and 
identify ways to meet representatives.

Table 3. Examples of Client Characteristics Preferred by Freelancers 

Preferred Client Characteristics 

• Recognizing and valuing your expertise
• Compensating you accordingly
• Paying your invoices on time
• Offering projects in your preferred writing style(s), for-
mats, and topics

• Providing manageable timelines
• Offering contracts that protect both you and the client 
and allow you to work with your preferred software and 
hardware on your preferred schedule

• Being professional and pleasant

Exercise 3 Worksheet. Identify the Aspects of Projects and 
Freelancer–Client Relationships You Want to Avoid 

I Want To Avoid or Negotiate . . .

1.

2.

3.

4.

5.

Use the examples in Table 4, and your own ideas, to list the aspects of projects 
and freelancer-client relationships you want to avoid or negotiate, so you have 
more time to find and work with ideal clients.

PRACTICAL MATTERS
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Table 4. Examples of Less Desirable Client Characteristics and Potential Strategies to Handle Challenging Situations

Aspects of Projects and Freelancer–Client 
Relationships to Consider Whether to Avoid Strategies to Handle Challenging Situations

• Chronically tight timelines • Clarify expectation of scientific depth, goals, audience, and length of
deliverable.

• Offer a realistic timeline.
• Turn down the project.

• Chronic project scope creep without
compensation

• Write detailed specifications for the project.
• For major scope creep, ask for increased compensation.
• For repeat clients with this attribute, consider a quote that includes
the relevant percentage of scope creep for that client.

• Lack of boundaries (eg, emails/phone calls at
night or on weekends or holidays)

• Clarify times when you’ll check emails.

• Lack of consideration (eg, scheduling
teleconferences or videoconferences without
first asking for your availability)

• If unavailable, then state it. Usually, the client will reschedule the call
as needed.

• If you know about an upcoming meeting to be scheduled, provide
available dates and times proactively.

• Provide dates for other commitments (meetings and vacation) ahead
of time.

Potential Contract Issues Strategies to Handle Challenging Situations

• Restriction of trade with any and all of
company’s clients at all their departments and
all locations

• Request revision of restriction of trade to the departments and
locations of agency’s clients for which you actually work or interact
with under the agency’s supervision. Most companies will agree.

• Request that knowledge of their clients be sent on a need-to-know
basis.

• Contracts that severely limit your ability
to work in broad topics with other clients
(ie, restrictive of trade in modality or broad
therapeutic area such as oncology)

• Negotiate a restriction for a narrower field (eg, PD1 inhibitors in non–
small-cell lung cancer).

• Offer to accept restriction in exchange for retainer fee.

• Contract provides many subjective descriptions
before payment, but no definitive milestones
(eg, submission to journal)

• Request 20%-30% deposit before beginning project.
• In the transfer of copyright clause in the contract, add the phrase “af-
ter payment of all invoices.” Most companies will accept the change.

• No obligation to protect confidentiality
of freelancer’s confidential information (eg, EIN,
bank account information)

• Request revision and most companies will agree as they already do it.

• Project specifications do not yet include
the responsible party and the procedure for
obtaining published articles behind a paywall
(implied freelancer’s responsibility)

• Ask for clarification, most companies will clarify the responsible party
and procedure in their contract or statement of work.

EIN, Employer Identification Number; PD1, programmed cell death 1.

in this article will enable you to assess your strengths, prefer-

ences, and interests; identify suitable client types and their 

preferable characteristics; and identify the aspects of projects 

and freelancer–client relationships to avoid or negotiate. By 

doing so, you will be well on your way toward finding the  

clients that are right for you.

Author declarations and disclosures: The authors report no commer-
cial associations that may pose a conflict of interest in relation to this 
article.
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Introduction
Highly trained medical writers are typically familiar with case 

studies of scientific misconduct, defined as data fabrication, 

data falsification, and plagiarism.1 However, less than 2% of 

researchers are thought to engage in scientific misconduct.2 In 

recognition that avoiding scientific misconduct is only a small 

part of research ethics, the National Institutes of Health (NIH) 

released the following statement in 2009: “[R]esponsible con-

duct of research is defined as the practice of scientific investi-

gation with integrity. It involves the awareness and application 

of established professional norms and ethical principles in the 

performance of all activities related to scientific research.”3 

This guiding principle can be used to shape every aspect of our 

work when developing grant proposals.

	 The ethical codes from the American Grant Writers’ 

Association4 and the Grant Professionals Association5 high-

light key ethical issues for grant writers, including avoid-

ing conflicts of interest, following confidentiality guidelines, 

avoiding plagiarism, and accurately representing the  

prior work and future capabilities of the funding recipient. 

They also describe the importance of not allowing payment 

to be contingent on grant success.

	 This article addresses additional areas in which we com-

monly see room for improvement for the medical writer 

regarding research ethics, with a focus on NIH proposals. The 

NIH supports the work of over 300,000 biomedical scientists 

through competitive research funding amounting to $41.7 

billion in 2020,6 making the NIH the largest public funder of 

research worldwide. The NIH received 54,903 research grant 

proposals in 2019,7 many of which were written or edited by 

professional medical writers.

	 In the last half decade, the NIH has taken concrete action 

to improve the responsible conduct of research. In late 

2015, the NIH released a major change to the application 

instructions and review criteria for research projects, called 

“Implementing Rigor and Transparency in NIH & AHRQ 

Research Grant Applications,”8 which was updated in 2018.9 

Chris S. Gandhi1 and Nancy Linford2 / 1Beckman Research Institute of City of Hope, 
Duarte, CA; 2Linford Biomedical Communications, Seattle, WA
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In 2020, the NIH also released an updated Policy for Data 

Management and Sharing (DMS),10 which builds upon exist-

ing requirements for disseminating research results to the 

public. These policy statements cover a range of ethical issues 

in biomedical research, which will be discussed in the next 

sections. The portions of these policy statements that focus 

on clinical research design and dissemination of human sub-

jects’ research data will not be covered here, as those topics 

are beyond the scope of this article.

 Given that one of the medical writer’s responsibilities is to 

ensure that the text is compliant with the funder’s policies, 

the new NIH policy statements represent important areas in 

which the medical writer can make a positive impact on  

ethical conduct in the grant development process.

Research Plan: Enhancing Rigor and Reproducibility 
The reviewers will assess 4 elements of rigor.8,9,11 Below are 

descriptions of those elements and recommendations to  

consider.

1. Rigor of the prior research. When justifying the research 

aims, typically in the Significance section, applicants may be 

tempted to focus solely on their work and to emphasize only 

the positive. However, such a narrow focus can give review-

ers a biased impression of the state of the field. Therefore, 

applicants are encouraged to write a more balanced narrative 

describing the strengths and weaknesses of prior work in light 

of the whole field and acknowledging competing viewpoints.

Table 1. Considerations for Describing Rigor of the Prior Research

✓ Does the Significance section refer to work performed by
other research groups?

✓ Does the Significance section critically appraise the
technical and/or intellectual rigor of prior work by the
applicant and by others?

✓ Does the Significance section address whether the prior
work led to consensus or controversy?
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2.  Rigor of the proposed work. When describing the cur-

rent research plans in the Approach section, applicants must 

justify their experiments in light of the weaknesses in prior 

work. This justification could be as obvious as clarifying the 

research milestone that made the present work possible, 

or it could be more complicated, especially if the proposed 

work attempts to overcome a controversy. Asserting the 

rigor of the proposed work also means providing enough 

detail on the experimental plans and statistical analysis for 

reviewers to have confidence that the research team can 

navigate experimental subtleties to arrive at meaningful 

answers. Consensus guidelines for reporting research results, 

such as ARRIVE (Animal Research: Reporting of In Vivo 

Experiments), can clarify how much detail to include in the 

study design.12,13

3.  Biological variables. To enhance reproducibility, appli-

cants are expected to justify the experimental design and 

analysis choices in light of the relevant biological variables 

that may impact the interpretation of results. The NIH uses 

a broad definition of biological variables, including intrin-

sic factors (eg, sex, weight, age, and genetic background) and 

extrinsic factors (eg, food source and housing conditions for 

animal studies).14 In particular, for work with human sub-

jects or vertebrate animals, reviewers will evaluate whether 

the proposal adequately considers sex as a biological variable, 

and strong justification is required for experiments using only  

one sex.15,16

4.  Authentication. Research performed with reagents that 

are unreliable or mislabeled can lack reproducibility. Thus, 

applicants must briefly describe the plan for validating key 

biological and chemical resources, such as cell lines, antibod-

ies, specialty chemicals, and transgenic animals.17 The goal is 

to describe the methods used to validate reagents, including 

validation performed by commercial sources.

Data Management and Sharing Plan: Storing and 
Disseminating Biomedical Research Data
Because science advances through building on past findings, 

sharing data is a best practice that positively benefits appli-

cants, their fields, and funding agencies. Additionally, because 

the NIH uses public funds, there is an additional ethical duty 

to share research findings with the public.

	 The current NIH Data Sharing Policy18 went into effect 

in 2003 and remains in effect until January 2023. Under 

the 2003 policy, all investigator-initiated applications seek-

ing >$500,000 in direct costs per year, or as specified in the 

individual Funding Opportunity Announcement (FOA), are 

required to include a plan for the sharing of final research 

data or a justification for why data sharing is not possible  

(eg, privacy concerns, third-party agreements, and national 

security issues). This policy was extended in 2014 by the 

Genomic Data Sharing policy, which establishes expectations 

for the broad and responsible sharing of genomic research 

data.19 Beginning in 2023, all NIH applications must include 

a DMS Plan and adhere to the updated NIH policy10 and 

supplemental information,15,20,21 including abiding by FAIR 

(Findable, Accessible, Interoperable, and Reusable) data prin-

ciples.22 Because the 2023 policy includes all of the elements 

of the 2003 policy and expands upon several key concepts, 

we will focus on the ethical considerations for writing a DMS 

Plan that complies with the newer guidance.

	 DMS plans will be evaluated for compliance in the follow-

ing areas20:

1.  Data type, common data standards, and repository selec-

tion. Applicants are expected to describe what types of data 

and accompanying metadata will be preserved and shared 

and what common data standards will be applied to the 

shared data and metadata, if applicable. Decisions on what 

to preserve and share should be based on justifiable ethical, 

legal, and technical considerations. Applicants are strongly 

encouraged to use existing data repositories, especially those 

that follow FAIR principles. The NIH does not always require 

deposition into an NIH-supported repository, so it can be 

appropriate to consider third-party repositories.

EVERYDAY ETHICS

Table 2. Considerations for Describing Rigor of the Proposed Work

✓ Does the Approach section explain how the current research 
plans fill any knowledge gaps left by prior work?

✓ Does the Approach section provide sufficient methodologi-
cal detail to demonstrate that the applicants know the  
pitfalls in their field and how to avoid them?

✓ Does the Approach section provide a statistical analysis 
plan, including a power analysis when appropriate?

Table 3. Considerations for Accounting for Biological Variables

✓ Does the Approach section consider sex as a biological  
variable in the design and analysis of work with human 
subjects or vertebrate animals?

✓ Does the Approach section consider additional biological 
variables, especially those recognized as important in prior 
research in the field?

✓ Are any proposed analyses based on relevant biological vari-
ables sufficiently powered to generate meaningful results?

Table 4. Considerations for Describing Authentication of 
Reagents and Key Resources

✓  Is there a separate Authentication Plan for Key Biological 
and/or Chemical Resources?

✓ Does the Authentication Plan contain information about 
reagents and resources and not preliminary data or methods?

✓ Does the Authentication Plan sufficiently detail how and at 
what frequency key resources will be authenticated?
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2.  Timelines and plans for data preservation, access, and 

sharing. Data and metadata should be preserved, at a mini-

mum, in accordance with all applicable guidance (eg, data 

repository policies, specific award requirements, and journal 

policies). Final research data and metadata should be acces-

sible no later than the time of publication or the end of the 

performance period, whichever is earlier, unless there are justi-

fiable exceptions explained in the DMS Plan.

3.  Limitations on access, reuse, and distribution. Certain 

types of data and metadata may be confidential, sensitive, or 

proprietary. The NIH expects data and associated metadata to 

be shared to the maximum extent allowable. Any limitations or 

controls on their access, reuse, and distribution must be justi-

fied on ethical, policy-based, or legal grounds.

	 In addition to the above considerations, the NIH will also 

expect a statement on how the DMS Plan will be managed and 

monitored and by whom.

Conclusions
Recent world events have underscored the ethical justifica-

tion to ensure biomedical research is conducted in a rigor-

ous manner and that the fruits of research are shared with the 

larger scientific community and the public. For example, the 

coronavirus disease 2019 (COVID-19) pandemic has demon-

strated what the scientific community can quickly achieve 

when rigorous methods are applied and when high-quality 

data are disseminated widely and rapidly. We have focused on 

a subset of ethical considerations to guide the development of 

biomedical research grant applications for the NIH; however, 

the underlying ethical ethos of ensuring scientific rigor and the 

timely sharing of scientific data can guide the development of 

proposals for all funding agencies.

Author declaration and disclosures: The authors note no commercial 
associations that may pose a conflict of interest in relation to this article.
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FROM THE PRESIDENT 

Spring Forward

As I write this article, we are 1 month into spring. This 

season is traditionally known as a time of regrowth 

and renewal, when the flowers start to bloom and 

the birds being to chirp—and baby animals enter the world, 

perhaps with some hesitation, yet also with optimism. This 

spring in the United States, many of us are feeling a parallel 

with the season, as to a certain degree, we are emerging from 

the COVID-19 pandemic with both hesitation and optimism. 

However, we are not returning to the pre-2020 world; rather, 

we are learning to adapt as we create our new normal.

	 I wish we had a crystal ball to show us what the world 

will look like in October. Because we don’t, AMWA leader-

ship recently made the call to hold the 2021 AMWA Medical 

Writing & Communication Conference virtually. This decision 

was driven by data, both from public health experts and from 

our members. The results of a recent member survey indi-

cated that an overwhelming percentage of members would be 

unable or unwilling to travel in October, for reasons ranging 

from employer restrictions to personal issues to uncertainty 

about how the pandemic will continue to unfold. Now that the 

decision had been made, we can shift our focus from concern 

about the ability to put on a safe, excellent, in-person confer-

ence to implementation of an amazing virtual event.

	 The first month of spring was quite busy for AMWA! In 

mid-March, the US House of Representatives passed the 

Protecting the Right to Organize Act, legislation that would 

negatively affect the livelihood of freelance medical commu-

nicators. We quickly issued a press release stating that AMWA 

strongly opposes this act, reaffirming our position from 2020 

regarding such legislation. Special thanks to Lori De Milto for 

reaching out to us directly and providing critical information 

and sources to help shape our response.

	 Less than 2 weeks later, an article criticizing current onco-

logic clinical trial design was published in JAMA Oncology; 

among several arguments, a negative, if not insulting, light 

was cast on the role and intent of medical writers in the 

manuscript development process. Swiftly, AMWA engaged 

with the European Medical Writers Association (EMWA) and 

International Society for Medical Publication Professionals 

(ISMPP) to submit a letter to the Editor of JAMA Oncology  

contesting the authors’ remarks about medical writers, refut-

ing the statement that medical writers introduce “spin” (stud-

ies have been conducted and no such evidence exists) and 

noting that medical writer involvement actually improves 

compliance with reporting guidelines and provides more com-

plete reporting of trial results, a greater rate of publication over 

time, and a lower risk of publication retraction due to mis-

conduct. I would like to thank my AMWA Board of Directors 

colleagues R. Michelle Sauer Gehring and Brian Bass for their 

support in information gathering, resource provision, and 

generating many emails and calls regarding this matter. I am 

also very thankful to my co-authors and collaborators on the 

letter, Thomas M. Schindler and Jacqueline M. Marchington.

 In addition to reacting to these 2 emergencies, AMWA 

also has much to celebrate this spring! On March 22, we 

announced that Michael G. Baker, PhD, has been named 

Editor-in-Chief of AMWA Journal. He has hit the ground run-

ning, and we are all excited to watch the journal continue 

to evolve under his leadership. In addition, on April 1, our 

AMWA–EMWA–ISMPP joint position statement on medical 

publication, preprints, and peer review as well as a check-

list were published in Current Research and Medical Opinion. 

Since publication, the statement has received positive press 

and feedback on social media.

 A highlight of the AMWA year is recognition of those who 

excel in medical communication. Be sure to read the articles 

about the worthy recipients of the highest AMWA awards, the 

John P. McGovern, Walter C. Alvarez, and Harold Swanberg 

Awards, in this issue. It is such a joy to welcome Stacy L. 

Christiansen, Harriet A. Washington, and Lori L. Alexander to 

our circle of award recipients.

 There is a saying that “Life isn’t about waiting for the storm 

to pass; it’s about learning to dance in the rain.” As we emerge 

from our period of waiting for the storm to pass, I hope we can 

learn how to dance in the rain. In this new normal, let’s con-

tinue to work hard, advocate for our profession, engage with 

each other, and lift each other up virtually, and put on the best 

virtual conference ever. Let’s spring forward!

Yours in AMWA,

Gail
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The Harold Swanberg Distinguished Service Award, named in honor of one of the  

founders of AMWA, is presented to an active AMWA member who has made  

distinguished contributions to medical communication or rendered unusual and  

distinguished services to the medical profession.

This year’s Swanberg recipient is Lori L. Alexander, MTPW, ELS, MWC. Lori has made  

distinguished contributions to the medical communication profession for more than  

30 years, most recently in the area of education of medical communicators. 

 Lori is an advocate for professional development and lifelong learning. Lori’s work 

history in medical communication has spanned a variety of settings, providing experi-

ence in different types of medical communication. Her work has involved editing, writ-

ing, project management, and development of educational resources for health care 

professionals and the lay public.

 Lori’s contributions to the field of medical communication span service both within 

and outside of AMWA. Highlights of Lori’s service to AMWA include serving as editor of 

the AMWA Journal, chairing the Annual Conference Programming Committee (twice) 

and the Education Committee, serving on several working groups and task forces,  

serving as AMWA President and on the AMWA Board of Directors, and, most recently, 

serving as AMWA Director of Education. In these roles, Lori has explored and deter-

mined members’ educational needs and preferences, helped AMWA create educational 

activities and resources to fit those needs, developed processes that ensure the consis-

tent high quality of AMWA’s educational products, and thought and acted strategically 

to help AMWA achieve its goals. It is because of Lori that AMWA has a content strat-

egy for developing educational offerings online and at the annual Medical Writing & 

Communication Conference. It is also because of Lori that AMWA is now offering new 

workshops and the new Knowledge Builders in the AMWA catalog.

 Lori also helped establish and develop a Medical Writing and Editing Certificate 

Program, which focuses on regulatory writing, journal publications, continuing educa-

tion, and grant writing, for the University of California San Diego Extension. Until her 

retirement, Lori continued to serve as the consulting director and lead faculty to provide 

strategic direction for the program.

 Lori’s long-standing service demonstrates her passion for promoting excellence in 

medical communication. AMWA is proud to recognize Lori as the  recipient of the 2021 

Harold Swanberg Distinguished Service Award.

Sadly for the AMWA community and all who knew her, Lori passed away on June 4, 2021. 

We will miss Lori's energy and sense of humor, and our thoughts go out to Lori's wife,  

Deb Whippen, and to her family and friends.

Harold Swanberg Distinguished 
Service Award
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The John P. McGovern Award is named in honor of John P. 

McGovern and is presented to a member or nonmember of the 

American Medical Writers Association (AMWA) to recognize a 

preeminent contribution to any of the various modes of medical 

communication. The McGovern Award is presented during the 

annual AMWA Medical Writing & Communication Conference.

I am pleased to announce this year’s John P. McGovern Award 

recipient: Stacy L. Christiansen, MA. Ms Christiansen’s con-

tribution to the field of medical communication is crystal 

clear to so many members of AMWA, as she is the manag-

ing editor of the Journal of the American Medical Association 

(JAMA) and chair of the American Medical Association (AMA) 

Manual of Style committee. In the words of her colleagues 

who nominated her, “Ms Christiansen’s numerous, important 

contributions to multiple modes of medical communication 

embody all that the John P. McGovern Award represents—

leadership, excellence in medical writing and editing, 

and benevolent mentoring of editors, manuscript editors, 

authors, and writers.”

	 Ms Christiansen received a Bachelor of Arts and Master 

of Arts in English language and literature from Northern 

Illinois University. She has worked for JAMA since 1998 and 

has worked as the managing editor since 2013. Many AMWA 

members also know her through her active membership 

and engagement in the Council of Science Editors (CSE); 

Ms Christiansen serves as a faculty member for the CSE 

Short Course for Manuscript Editors. She has taught in the 

University of Chicago Medical Writing and Editing Program.

	 As Managing Editor of JAMA, Ms Christiansen regu-

larly communicates with JAMA authors and representatives 

of international professional societies and agencies from 

around the world to provide advice about communicating 

research results and medical information and often resolves 

complicated editorial and policy issues with authors. Her col-

leagues cite her recent challenge of navigating more than 

10,000 coronavirus disease 2019 (COVID-19)–related submis-

sions to the journal, for which she subsequently led efficient 

and excellent editing and 

publication of more than 

300 COVID-19–related 

articles to inform clini-

cians, policy makers, and 

the public.

	 The AMA Manual 

of Style was first pub-

lished in 1962.1 As Chair 

of the AMA Manual of 

Style committee, Ms 

Christiansen was responsible for leading the major revision 

and publication of the 11th edition, published in 2020. She 

continues to guide the committee to address ongoing issues 

in medical writing and editing, as well as changes in usage 

that parallel the constantly changing ways we communicate. 

For example, during 2020, she led efforts to modify guidance 

for the reporting of race and ethnicity in medical publica-

tions and developed usage nomenclature for terms related to 

the severe acute respiratory syndrome coronavirus 2 (SARS-

CoV-2) and COVID-19.

	 The McGovern Award recipient is not required to be a 

member of AMWA. However, not only is Ms Christiansen 

an active member, but she has also presented at many con-

ferences, written articles for AMWA Journal, and regularly 

connects with AMWA members on Twitter—as the resident 

tweeter for the AMA Manual of Style. On behalf of our entire 

organization, it is a joy to congratulate Ms Christiansen on 

this prestigious award!

Author declaration and disclosures: The author notes no commercial 
associations that may pose a conflict of interest in relation to this 
article.

Author contact: conference@amwa.org

Reference
1. American Medical Association. AMA Manual of Style: a guide for 

authors and editors. Brief history of the AMA Manual of Style. Accessed 

April 25, 2021. https://www.amamanualofstyle.com/page/AMAhistory

Gail V. Flores, PhD / 2020-2021 AMWA President

2021 John P. McGovern Award Recipient: 
Stacy L. Christiansen, MA
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The Walter C. Alvarez Award, named in honor of an early medical communicator, is  

presented to an individual who is the epitome of excellence in communicating health  

care developments and concepts to the public. This year’s Alvarez Award winner is  

Ms Harriet Washington.

Harriet A. Washington is a science writer, editor, and ethicist who is the author of Carte 

Blanche: The Erosion of Informed Consent in Medical Research (2021, Columbia Global 

Reports) and A Terrible Thing to Waste: Environmental Racism and Its Assault on the 

American Mind. She has been Writing Fellow in Bioethics at Harvard Medical School, the 

2015-2016 Miriam Shearing Fellow at the University of Nevada’s Black Mountain Institute, 

a Research Fellow in Medical Ethics at Harvard Medical School, Visiting Fellow at the 

Harvard TH Chan School of Public Health, a visiting scholar at DePaul University College 

of Law, and a senior research scholar at the National Center for Bioethics at Tuskegee 

University. She has also held fellowships at Stanford University and teaches bioethics at 

Columbia University, where she delivered the 2020 commencement speech to Columbia’s 

School of Public Health graduates, and won the 2020 Mailman School of Public Health’s 

Public Health Leadership Award, as well as the 2020-2021 Kenneth and Mamie Clark 

Distinguished Lecture Award. In 2016, she was elected a Fellow of the New York Academy 

of Medicine. 

	 Her work helped provide the basis for the AMA apology to the nation’s black physi-

cians in 2008 and led to the banishment of the James Marion Sims statue from Central 

Park in 2018.

	 Ms Washington has written widely for popular and science publications and has been 

published in referenced books and journals such as Nature, JAMA, The American Journal 

of Public Health, The New England Journal of Medicine, the Harvard Public Health Review, 

Isis, and The Journal of Law, Medicine, and Ethics. She has been Editor of the Harvard 

Journal of Minority Public Health, has been a guest Editor of the Journal of Law, Medicine 

and Ethics, and is a reviewer for the Journal of the American Association of Bioethics and 

the Humanities. Her other books include Infectious Madness: The Surprising Science of 

How We "Catch" Mental Illness, Deadly Monopolies: The Shocking Corporate Takeover of 

Life Itself, and Medical Apartheid: The Dark History of Experimentation from Colonial 

Times to the Present, which won a National Book Critics Circle Award, the PEN/Oakland 

Award, and the American Library Association Black Caucus Nonfiction Award. 

	 A film buff and lover of baroque music, Ms Washington has also worked as manager 

of a poison-control center and as a classical-music announcer for public radio station 

WXXI-FM in Rochester, New York, and she curates a medical-film series.

	
Author declaration and disclosures: The author notes no commercial associations that may pose a 

conflict of interest in relation to this article.

Author contact: conference@amwa.org

Sarah Dobney, MPH  / AMWA Annual Conference Chair, Galion, OH

2021 Walter C. Alvarez Award Recipient:  
Harriet Washington 
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AMWA2021SAVE THE DATESAVE THE DATE

Spotlight on Medical Communication:
Disruption, Innovation, and Resilience

Join us October 27-30, 2021 to gain a better understanding 
of trend-setting topics such as

2021
AMWA

Medical Writing &
Communication
Conference

OCTOBER 27-30, 2021

Trends and Opportunities for Medical Communicators
AMWA's 2021 Medical Writing & 
Communication Conference will be held  
virtually on October 27-29, 2021.

2020 delivered disruption, ignited innovation, and 

required resilience in our professional and personal lives. 

#AMWA2021 will shine a spotlight on the importance of 

medical communication, and the strength and commitment 

of the medical writing community, during these difficult yet 

amazing times.

	 In making the decision to go virtual, AMWA relied on 

public health guidance, federal and state-by-state event 

restrictions, and member survey feedback and concluded 

that is not feasible to plan and implement an in-person, 

large-scale, multiday conference for the AMWA community 

this fall.

	 We are redoubling our efforts to ensure that #AMWA2021 

delivers the best content and experiences possible. Building 

on our success from last year’s first virtual conference, we 

will be creating an online experience that meets attendees’ 

professional development and networking needs. Join us for 

engaging education sessions with live chats; small-group, 

interactive roundtable discussions; insightful poster presen-

tations, and inspiring plenary sessions. We will also celebrate 

the accomplishments of our colleagues and peers over the 

past year. Profiles of AMWA’s award winners can be found in 

this issue.

#AMWA2021 Education Session Preview
•	 A Systematic Approach to Manuscript Editing
•	 Best Practices for Medical Writing with a Disclosure 

Mindset
•	 Bridging the Gap: Transitioning Into Regulatory Medical 

Writing
•	 Catapult Your Career Using LinkedIn
•	 Copyright 101: A Practical Guide to Properly Reusing and 

Sharing Journal Publications Information
•	 Data, Design, and Technology: Effective Infographic 

Strategies for Health Communication
•	 Describing Mental Disorders Using the Language of 

Neuroscience
•	 How to Master Scientific Publications: A Medical Writer’s 

Bag of Tricks
•	 Launching and Building a Freelance Business: A Proven 

10-Step Process
•	 Leveraging Accessibility Best Practices to Elevate Your 

Social Media and Health Communication Strategies
•	 Not a Ghost in the Machine: Building a Rich, Virtual 

Culture
•	 Sales Training and Beyond: Developing Educational 

Content Across the Pharma/Biotech Landscape
•	 Teaching the Next Generation of Regulatory Medical 

Writers
•	 The Case for Business Intelligence in Medical Writing
•	 WFH! WTF? What I’ve Learned From 32 Years of Working 

From Home That Might Just Help You Survive

And many more! 

Sarah Dobney, MPH  / AMWA Annual Conference Chair, Galion, OH

Full program and registration information available at  
www.amwa.org/conference.  

We look forwarding to seeing you online for #AMWA2021!

Author declaration and disclosures: The author notes no commercial 
associations that may pose a conflict of interest in relation to this article.
Author contact: conference@amwa.org
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#AMWA2021 | Register Now!
www.amwa.org/conference

•  Regulatory Writing
•  Scientific Publications
•  Health Communication
•  Core Knowledge/Skills
•  Career Development 

AMWA2021SAVE THE DATEREGISTER NOW

Spotlight on Medical Communication:
Disruption, Innovation, and Resilience

Join us online October 27-29, 2021 for engaging 
Education Sessions, interactive Roundtable Discussions, 

insightful Poster Presentations, and inspiring Plenary Sessions.

•  Promotional Writing
•  Freelance Business Practices
•  Grantsmanship
•  Education for Professionals
•  Leadership/Management

Explore trends and 
opportunities for medical 
communicators in: 

2021
AMWA

Medical Writing &
Communication
Conference
OCTOBER 27-29, 2021
Coming to a device near you

Trends and Opportunities for Medical Communicators

http://www.amwa.org/conference
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