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science is why science is why 

1.  Understand the purpose and the intended audience 
2.  Think, ponder, talk about, reflect on your data and what you 

want to convey 
3.  Take copious notes and outline/organize your thoughts  
4.  Block quiet time 
5.  Choose method that works for you 
6.  Get it on paper 
7.  Review, re-write, review, re-write….Work with co-authors 
8.  Get a trusted editor/reviewer  
9.  Read 
10. Write, write, write, write some more 

Improving Scientific Writing 
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-Courtesy, Elliott Antman 
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Immediate and Reversible 
Platelet Inhibition After Intravenous 

Administration of a Peptide Glycoprotein 
Ilb/llla Inhibitor During Percutaneous 

Coronary Intervention 
Robert A. Harrington, MD, Neal S. Kleiman, MD, 

Kandice Kottke-Marchant, MD, PhD, A. Michael Lincoff, MD, James E. Tcheng, MD, 
Kristina N. Sigmon, MS, Diane Joseph, BS, Gaddiel Rios, BS, Kathleen Trainor, RN, 

Dale Rose, BA, Charles S. Greenberg, MD, Michael M. Kitt, MD, 
Eric J. Topol, MD, and Robert M. Califf, MD 

We studied the 
or 

harmacokinetic and 
mic pro 

r 
flies integrelin, a novel 

harmacodyna- 

Ilb 
p atelet glycopro- P 

tein Ma receptor inhibitor, in patients undergoing 
elective percutaneous coronary intervention. Patients 
were randomized to placebo (n = 19) or to 1 of 4 inte- 
grelin dosing regimens (total n = 54) that were studied 
sequentially. All tients received aspirin and heparin. 
Patients were fo lowed until discha p” e for the occur- 
rence of adverse clinical eventsz dea Yi , myocardial in- 
far&on, coronary artery bypass surgery, repeat inter- 
vention, or recurrent ischemia. Bleeding was the pri- 
mary safety end point. Frequent blood samplin was 
performed for adenosine diphosphat&nduced 9 

x 
atelet 

aggregations. Simpkrte bleeding times were pe rmed. 
Adverse clinical events occurred less often in the inte- 
grelin-treated patients, although the ovemll numbers 
were too small to make a definitive statement as to clin- 
ical efficacy. There was no significant increase in seri- 

ous bleeding among integrelin-treated patients. The 2 
highest integrelin boluses (180 and 135 p 

t! 
/kg) im- 

mediately (15 minutes after the bolus) pmvi ed ~80% 
inhibition of adenosine diphosphateinduced platelet 
aggregation in ~75% of treated patients. A constant in- 
tegrelin infusion of 0.75 p 
marked antiplatelet effect, 

/kg/min 
vi 

maintained this 
ereas an infusion of 0.50 

pg/kg/min allowed gmdual recovery of platelet func- 
tion. Elective coronary intervention was performed 
safely and with no significant increase in serious bleed- 
ing events using integrelin with aspirin and heporin as 
an antithmmbotic regimen. lntegrelin provided mpid, 
intense, and persistent ex vivo platelet inhibition dur- 
ing coronary intervention. This new antiplatelet agent 
may be beneficial in reducing platelet-mediated ische- 
mic complications of percutaneous coronary interven- 
tion. 

(Am J Cardiol 1995;76:1222-1227) 

T he arterial injury that accompanies percutaneous 
coronary intervention makes vascular surfaces vul- 

nerable to platelet deposition, aggregation, and later 
thrombosis. 1 Platelet-rich thrombosis is important in the 
pathogenesis of abrupt vessel closure and ischemic com- 
plications of coronary interventions.2*3 Previous trials of 
aspirin or ticlopidine have shown significant reductions 
in ischemic complications of angioplasty when these an- 
tiplatelet agents were given before the procedure.M 
Platelets aggregate via the binding of fibrinogen and the 
von Willebrand factor to the platelet glycoprotein IIb/IIIa 
(GP IMIIa) surface receptor complex.’ A monoclonal 
antibody fragment (c7E3 Fab) directed against the plate- 
let GP IMIIa receptor complex has been shown to re- 
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Cardiology, Baylor College of Medicine, Houston, Texas; the Depart 
ment of Cardiolo 
Ohio; and COR T  

y, The Cleveland Clinic Foundation, Cleveland, 
9, erapeutics, Inc., South San Francisco, California. 

This study was supported in part by a grant from COR Therapeutics, 
Inc.. South San Francisco, California. Manuscript received June 14, 
1995; revised manuscript received and accepted August 3 1, 1995. 

Address for reprints: Robert A. Harrington, MD, P.O. Box 3 12 17, 
Division of Cardiology, Duke University Medical Center, Durham, 
North Carolina 27710. 

duce ischemic complications of high-risk angioplasty 
more effectively than heparin and aspirin combined when 
administered during and for 12 hours after the proce- 
dure.8 New peptide inhibitors of GP IIb/IIIa9-11 may be 
similarly effective and useful in managing patients under- 
going percutaneous coronary intervention. A recent re- 
port has detailed the initial clinical experience with in- 
tegrelin (COR Therapeutics, South San Francisco, Cal- 
ifornia), a cyclic heptapeptide that is a high-allinity 
inhibitor of platelet GP IIb/IIIa, in the setting of elective 
coronary intervention. I2 A subset of these patients under- 
went serial measurements of ex vivo platelet aggrega- 
tion and simplate bleeding times.13 Integrelin adminis- 
tration led to profound, reversible inhibition of adenosine 
diphosphate (ADP)-induced ex vivo platelet aggrega- 
tion. The current study was designed to establish more 
firmly the pharmacokinetic and pharmacodynamic prop- 
erties, and further examine the safety of 4 integrelin reg- 
imens in patients undergoing elective coronary inter- 
vention. 

METHODS 
Patient population: Patients at 3 clinical sites under- 

going elective coronary intervention with a Food and 
Drug Administration-approved device were eligible for 

1222 THE AMERICAN JOURNAL OF CARDIOLOGY” VOL. 76 DECEMBER 15, 1995 
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          Recently, Aaron Kesselheim at the Harvard 
University Department of Health Policy and 
Management noted that U.S. Food and Drug 
Administration (FDA) approvals for new 
drugs and biologics have decreased substan-
tially; there was a 39% reduction in approv-
als during the period from 2005 to 2009 as 
compared with a decade earlier (1995–1999). 
Paradoxically, this decrease in approvals oc-
curred despite the investment of billions of 
dollars in public and private funding for re-
search and development (1). � e Kesselheim 
commentary builds on an earlier report from 
the U.S. Government Accountability O�  ce 
(GAO) that noted that scienti� c, business, 
and regulatory issues all contribute to the 
challenges associated with the development 
and ultimately the market approval of novel 
therapeutics (2). In the regulatory arena, an 
important contributor to the decline in new 
device approvals speci� ed in the report is 
the marked uncertainty associated with the 
medical products approval process. A key re-
curring challenge is inconsistency, ambiguity, 
and even discordance in the parameters used 
to de� ne “e� ective and safe” drugs, biolog-
ics, and devices. � us, it has become a major 
societal issue to assess the current regulatory 
approaches for clinical and translational sci-
ence and to use this information to rede� ne 
and implement a new, consistently applied 
regulatory framework for the development 
of innovative products. Here, we discuss why 
a new framework is needed that weighs and 
balances the bene� ts and risks to the public 
of pioneering medical products.

   IS THE HIPPOCRATIC OATH RELEVANT?
For centuries, the Hippocratic oath, or some 
pledge derived from it, has guided physicians 
to “� rst, do no harm” (3). � is pivotal instruc-
tion, which new physicians publicly pledge to 
uphold before beginning professional lives 
devoted to the care of the sick, conveys a 
responsibility to avoid intentionally harm-
ing patients in the quest to heal. Prior to the 
publication in the early 1900s of the Flexner 
Report—a treatise that serves as the basis for 
the modern practice of medicine—(4) and 
the ensuing movement toward a scienti� c 
(evidence-based) approach to the practice of 
medicine, this fundamental obligation was 
not just philosophical; it was essential to pro-
tect patients from some of medicine’s popular 
“cures,” such as bloodletting for fever (5). In 
an age of magic, such a pledge likely referred 
to an abhorrence of pagan ritual and the need 
to embrace therapies with sound mechanis-
tic basis or empiric support. One wonders, 
however, whether the oath was meant to im-
ply that complete safety should transcend all 
other features of a possible cure.

In the era of science-guided therapeutic 
development, is it realistic to state (or even 
believe) that one cannot do harm in the quest 
to discover new drugs, biologics, or devices 
and de� ne their optimal use? � e concepts 
of respect for the autonomy of patients in 
decision-making, bene� cence (doing what 
best serves the patient), justice (fair distri-
bution of medical care), and informed con-
sent are all critical constructs in medical re-
search ethics. However, in an age when even 
the most deadly of cancers can sometimes 
be cured with highly potent, yet potentially 
deadly chemotherapeutic agents, it is perhaps 
time to rewrite the Oath of Hippocrates to 
state: “on average, try to do more good than 
harm” (6, 7).

Our aim as innovators is not and should 
not be to diminish the essential requirement 
to protect patients’ safety but rather to ac-
knowledge that all treatments (both those 
being developed and those currently being 
used in clinical care) carry some degree of 
both risk and bene� t. � e obligation of clin-
ical investigation is to provide high-quality 
scienti� c evidence that permits quantitative 
assessment of these opposing parameters. 
With this information, patients and their 
families, clinicians, and patient advocates 
can make informed choices among various 
therapeutic options.

A RISK�BENEFIT BALANCING ACT
As a case study of risk-bene� t analysis, let 
us consider Type 2 diabetes mellitus. Con-
trolling blood sugar in patients with diabe-
tes is a laudable therapeutic goal. Studies 
have proven that control of serum glucose 
concentrations is associated with health 
bene� ts—for example, lowering the risk of 
microvascular diseases such as diabetic reti-
nopathy (8). Although the optimal level of 
glucose control is a matter of some debate 
(9), there is little argument that diabetes is 
best treated through a combination of di-
etary manipulation, life-style changes, and 
drug therapies. A number of agents that 
control blood glucose have been developed, 
and several recently discovered ones such as 
the glitazones target speci� c biological path-
ways. Regulatory approval of such drugs has 
largely depended on their ability to demon-
strate, in clinical trials, a favorable e� ect on 
controlling serum glucose concentrations.

� e global obesity and diabetes epidem-
ics are coupled with (and complicated by) 
a growing public demand for new e� ective 
diabetes medications. Partly in response 
to these pressures, FDA has issued a Dra�  
Guidance document that outlines a devel-
opment path for new diabetes agents that 
recognizes the desire for innovative thera-
pies while acknowledging that many of the 
newer agents are associated with an in-
creased risk of cardiac ischemic events. � e 
document sets out quantitative guidance 
for the level of cardiac risk that must be ex-
cluded as a precondition for approval of new 
agents (10). As an example of what is now 
required, the dra�  guidance language from 
FDA states, “If the premarketing application 
contains clinical data that show that the up-
per bound of the two-sided 95 percent con-
� dence interval for the estimated increased 
risk (that is, the risk ratio) is between 1.3 
and 1.8, and the overall risk-bene� t analy-

R E G U L AT I O N

Biomedical Innovation: 
A Risky Business at Risk

Richard S. Stack1,2* and Robert A. Harrington3  
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 Regulatory and � nancial challenges conspire to stall the development and market ap-
proval of breakthrough medical products. Inconsistent parameters are used to assess the 
safety and e�  cacy of drugs, biologics, and devices; this glitch in the system introduces 
uncertainty, slows or blocks product approvals, and increases the costs of product de-
velopment. Here, we consider how to balance the bene� ts and risks to the public in the 
assessment of innovative medical products. We also discuss the Institute of Medicine’s 
recent report on the medical device approval process.
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science is why science is why 

1.  Understand the purpose and the intended audience 
2.  Think, ponder, talk about, reflect on your data and what you 

want to convey 
3.  Take copious notes and outline/organize your thoughts  
4.  Block quiet time 
5.  Choose method that works for you 
6.  Get it on paper 
7.  Review, re-write, review, re-write….Work with co-authors 
8.  Get a trusted editor/reviewer  
9.  Read 
10. Write, write, write, write some more 

Improving Scientific Writing 



A	
  few	
  sugges0ons	
  

l Read, pay attention, and imitate. 
l Let go of “academic” writing habits. 
l Talk about your research before trying to write about it. 
l Develop a thesaurus habit: search for the right word 

rather than settling for any old word. 
l Respect your audience—try not to bore them. 

10	
  

-Courtesy, Penny Hodgson 
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The Manuscript: “Numbers” 

Essen1al	
  
Data	
  Only	
  

Correct	
  	
  
Analysis	
  

Fair,	
  Clear	
  
Presenta1on	
   Readable	
  

50	
  

100	
  

0	
  

50	
  

100	
  

-Courtesy, Elliott Antman 
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First, how?   

•  Multiple choices of method: 
– Old faithful yellow legal pad & #2 pencil 

  Pros: no need for hard/software, portable, 
omnipresent, readily corrected, easily deleted 

  Cons: slow, temporary, un-hip 
– Computer 

  Pros: one-step, quick 
  Cons: limited by user ability, have to face The 

Blank Screen  

-Courtesy, Penny Hodgson 
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•  More choices 
– Recorded conversation with colleague/

coauthor 
  Pros: simple conversation, consider broader 

factors than you would alone 
  Cons: have to transcribe/edit, usually affects just 

Results and Discussion 
– Dictation into phone or other device 

  Pros: works well for a few but not everyone, 
device handy 

  Cons: transcription required, no ability to re-look 

-Courtesy, Penny Hodgson 
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Second, when? 

•  Set aside 2-3 hours 
– No interruptions 
– No corrections 
– No self editing 

•  Write straight through 
•  Stop when the time ends 

– Modify as time permits 
•  Set aside another 2-3 hours and repeat 

-Courtesy, Penny Hodgson 
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Third, what? 

•  DATA (= Results) 
– Without data, no paper 
– Data in any format becomes the starting 

point: Results 
  Tables, figures, text that do not repeat one 

another 
– Winnow Results to the essential 

  Text enhances without repeating 
– Results sets up Discussion 

-Courtesy, Penny Hodgson 
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Third, what? 

•  Building on Results in Discussion 
– What do your Results mean? 

  “The most important finding of our study is…” 
Stick to the facts  
How they differ from or confirm those of others 

  What Limitations should the reader know about? 
Better for you to point them out than the reviewers 

  Conclusions: the effect of your study on medical 
practice or on a scientific field/area 

Need for further study to confirm or extend findings 
Your opportunity to hypothesize 

-Courtesy, Penny Hodgson 
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•  The other parts 
– Methods 

  Select those that are appropriate for your 
Results and Discussion 

e.g., in a sub-study, full presentation of the protocol 
is unnecessary  

  Have your collaborating statistician write the 
statistical section 

-Courtesy, Penny Hodgson 
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•  Introduction 
– 3 paragraphs 

  #1: general description of the broad topic you 
have studied 

  #2: specific description of an aspect of that topic 
that you took on 

  #3: what you aimed to do in your study 
– The 3 paragraphs depend on the journal you 

have chosen 
  Differs for NEJM/JAMA vs more narrow specialty 

journal 

-Courtesy, Penny Hodgson 
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•  Abstract 
– Comes last when manuscript written 

-Courtesy, Penny Hodgson 
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1.  Understand the purpose and the intended audience 
2.  Think, ponder, talk about, reflect on your data and what you 

want to convey 
3.  Take copious notes and outline/organize your thoughts  
4.  Block quiet time 
5.  Choose method that works for you 
6.  Get it on paper 
7.  Review, re-write, review, re-write….Work with co-authors 
8.  Get a trusted editor/reviewer  
9.  Read 
10. Write, write, write, write some more 

Improving Scientific Writing 



A	
  few	
  more	
  sugges0ons	
  
 
l Stop waiting for inspiration. 
l Accept that writing is hard for everyone. 
l Revise. Nobody gets it perfect on the first try. 
l Learn how to cut ruthlessly. Never become too attached 

to your words. 

22	
  

-Courtesy, Penny Hodgson 
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10 Errors Physicians Commonly Make 
When They Write 
 

•  They write in the 
passive voice. 

•  They over-use adverbs. 
•  They choose boring 

verbs. 
•  They use good verbs as 

bad nouns. 
•  They use unneeded 

words. 
 

•  They use which instead of 
that. 

•  They start sentences with 
It…that. 

•  They use compare to/with 
incorrectly. 

•  They don’t put like things 
together. 

•  They fail to make every 
word tell. 

-Courtesy, Penny Hodgson 
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