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Drug Safety (1)
•Current state of theCurrent state of the 
pharmaceutical industry

• The drug approval process
•My experiences at the FDA
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Drug Safety (2)
•Drug shortagesg g
• Limits on pharma
interactions with physicians

•Conflict‐of‐interest rules•Conflict‐of‐interest rules 
for academic physicians

Drug Safety (3)
• Some controversial stories:

–Succinylcholine
–Sevoflurane
–Droperidol
–Aprotinin
–Heparin
–Suggamadex
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Drug approval process

http://www.nature.com/embor/journal/v5/n9/images/7400236‐f1.jpg
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Consolidation

Consolidation
• “Pipeline” problems

–Losing patent protection of lipitor
• Allows Pfizer access to biologics

–Vaccines
–Large molecules

•Difficult to make as generics

• Expensive drugs
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Ellis opines
• Pharma interested in two types of 
drugs:
–Drugs that patients take every day 
for the rest of their lives
• e.g., antihypertensivesg , yp

–Drugs for niche uses that command 
high prices
• e.g., recombinant Factor VII
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Roughly half 
of drug use 
is “off label”is  off‐label

Off-label use and FDA fines

"Pfizer's Neurontin is a case in point. The FDA 
d th d l t lapproved the drug as a supplemental 

medication to treat epilepsy in 1993. Pfizer 
took in $2.27 billion from sales of Neurontin in 
2002.

A full 94 percent -- $2.12 billion -- of that 
revenue came from off-label use, according 
to the prosecutors' 2004 Pfizer sentencing 
memo." Washington Post 21 Mar 2010 http://goo.gl/uCb9



4/14/2010

8

Off-label use and FDA fines

"...From 2001 through 2003... 
Pfizer, paid doctors more than $5 
million in cash to lure them to 
resorts, where salespeople illegally 
pitched off-label uses for Bextrapitched off label uses for Bextra, 
P&U admitted."

Washington Post 21 Mar 2010 http://goo.gl/uCb9

Can't I read the latest 
literature and prescribe 

off label for myoff-label for my 
patients' benefit???
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...a pioneer in the area of multimodal 
analgesia, is said to have fabricated his results 
in at least 21... articles dating back to 1996.

Reuben fraud case

A cornerstone of Dr. Reuben’s approach has 
been the use of the selective cyclooxygenase 2been the use of the selective cyclooxygenase-2 
inhibitor celecoxib (Celebrex) and the 
neuropathic pain agent pregabalin (Lyrica), both 
manufactured by Pfizer. Dr. Reuben has 
received research grants from the company and 
i b f it k ’ bis a member of its speakers’ bureau. 

The company has not been accused of 
wrongdoing in the matter.
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Reuben fraud case

"... the Reuben episode has left 
multimodal analgesia “in shambles 
concerning many of the drugs we 
use”—particularly celecoxib and 
pregabalin. “The big chunk of what 

l h b d h i l ipeople have based their protocol on is 
gone.”

Jacques Chelly, MD, PhD, MBA, director of the Division 
of Regional Anesthesia and Acute Interventional 

Perioperative Pain at UPMC
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Conclusions
• Rosiglitazone was associated with a significant 
i i th i k f MI d ith iincrease in the risk of MI and with an increase 
in the risk of death from CV causes that had 
borderline significance. 

• Our study was limited by a lack of access to 
original source data…g

• Despite these limitations, …. consider the 
potential for serious adverse CV effects of 
treatment with rosiglitazone for type 2 DM.

N Engl J Med 2007;356:2457‐71.
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• The study by Dr. Nissen for NEJM 
was supposed to be kept under 
wraps until its release on May 21wraps until its release on May 21, 
but Glaxo obtained a copy on 
May 3 from a doctor, Steven 
Haffner of the University of Texas, 
who was reviewing it for the 
medical journal. 

http://online.wsj.com/article/SB12319061097
6680477.html?mod=googlenews_wsj
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• Dr. Haffner had been a Glaxo 
consultant on Avandia and 
received $433 000 from Glaxoreceived $433,000 from Glaxo 
between 2000 and 2007. 

• He confirms giving Glaxo the 
study, though saying it was "a y, g y g
terrible mistake.”

http://online.wsj.com/article/SB12319061097
6680477.html?mod=googlenews_wsj

Ethics?
• Sharing the article is clearly 
unethical

• What about $61,000 annually???
–What is difference is average 
annual compensation between 
academic and private practice ???
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• Dr. Nissen says that when he 
was visited by top Glaxo 
scientists, including the chiefscientists, including the chief 
medical officer, just days 
before publication, they tried 
to get him to rethink his g
concerns. 

http://online.wsj.com/article/SB12319061097
6680477.html?mod=googlenews_wsj

• "They never revealed that they 
had obtained a copy of our 
manuscript and had concluded 
that our findings were 
irrefutable," he says. 

• "Instead, they attacked the 
…study and … the authors and 
the NEJM."

http://online.wsj.com/article/SB12319061097
6680477.html?mod=googlenews_wsj
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Academic medical centers respond
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Time to vote!
• There shouldn’t be limits on interactions?

• Researchers should not own stock in 
companies affected by their research?

• We don’t care how much the pharma 
pays Dr. X, but the $$ should be public 
knowledge?

• Professionalism requires no such 
financial arrangements
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How pervasive is this?
• A recent survey found that about two thirds of 

d i di l t h ld it i t tacademic medical centers hold equity interest 
in companies that sponsor research within the 
same institution. 

• A study of medical school department chairs 
found that two thirds received departmental p
income from drug companies and three fifths three fifths 
received personal incomereceived personal income.

Campbell EG et al., "Institutional Academic–Industry Relationships," JAMA, 
October 17, 2007.

Can medical schools police this?
• “Surely you remember that SKB donated an 
endowed chair endowed chair to the department and there is endowed chairendowed chair to the department and there is
some reasonable likelihood that Janssen 
Pharmaceuticals will do so as well. 

• …In addition, Wyeth‐Ayerst Pharmaceuticals has 
funded a Research Career Development Award Research Career Development Award 
program in the department, and I have asked 
both AstraZeneca and BMS to do the same. both Astra eneca and MS to do the same.

• …Part of the rationale for their funding our 
faculty in such a manner would be my service on 
these boards.”
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Former NEJM editor
• “The problems I've discussed are not 
limited to psychiatry, although they 
reach their most florid form there. 

• Similar conflicts of interest and 
biases exist in virtually every field ofbiases exist in virtually every field of 
medicine, particularly those that particularly those that 
rely heavily on drugs or devicesrely heavily on drugs or devices.” 

Former NEJM editor
•• “It is simply no longer possible to “It is simply no longer possible to 
believe much of the clinical research believe much of the clinical research 
that is published, or to rely on the that is published, or to rely on the 
judgment of trusted physicians or judgment of trusted physicians or 
authoritative medical guidelines. authoritative medical guidelines. 

• I take no pleasure in this conclusion, 
which I reached slowly and reluctantly 
over my two decades as an editor of 
TheNew England Journal of Medicine.”
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“Ghostwriting” scandals

http://www.oig.hhs.gov/oei/reports/oei‐05‐07‐00730.pdf
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Drug Safety Issues 
in Anesthesiain Anesthesia 

Practice

How does this impact 
daily life?

Some controversies
• Succinylcholine • Aprotinin
• Sevoflurane
• Droperidol
• COX2 inhibitors

• Heparin
• Suggamadex

COX2 inhibitors
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Succinylcholine
• From 1990 to 1993, 36 cases of cardiac 
arrest (> 1/2 proceeding to death) were 
reported associated with the use of Sch. 

• Most occurred in Duchenne's muscular 
dystrophy (occurs exclusively in males) 
and all but one of the children were 
under 8 years old. 
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Succinylcholine
• Nonetheless, routine use of Sch in 
children was banned except to 
emergently intubate or secure an 
airway. 

• This provoked an uproar in theThis provoked an uproar in the 
pediatric anesthesia community. 

Succinylcholine
• The effects of a ban on routine use 

ld l i i d icould result in increased  respiratory 
and airway misadventures in other 
patients in whom succinylcholine
might have be uniquely efficacious 
(quick on quick off) in facilitation(quick on, quick off) in facilitation 
airway management, were its use 
allowed.
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Succinylcholine
• Current package insert more liberal:

–Succinylcholine in children should be 
reserved for emergency intubation or 
instances where immediate securing of 
the airway is necessary, e.g. 
laryngospasm difficult airway fulllaryngospasm, difficult airway, full 
stomach, or for intramuscular use 
when a suitable vein is inaccessible.

Rapicuronium
• Rapicuronium was felt to be a potential 
replacement for succinylcholine. 

• It was approved August 1999. 

• Bronchospasm was identified during 
Phase 3 trials as a potential problem
– its prevalence and severity appeared even greater 
after it was released.

• It was withdrawn from the market in 
March 2001.
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Sevoflurane
• When initially approved, there 
were concerns that fluoride ion 
and compound A production 
(from interaction with soda lyme 
i CO2 b b t ) i htin CO2 absorbents) might cause 
renal toxicity in humans. 
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Sevoflurane
• Sevoflurane was approved with a 
limitation on its use with low fresh 
gas flows; package insert now states:
– "Although data from controlled clinical 
studies at low flow rates are limited, 
findings taken from patient and animal 
studies suggest that there is a potential for 
renal injury which is presumed due to 
Compound A. 

Sevoflurane
• Animal and human studies 
demonstrate that sevoflurane 
administered for more than 2 
MAC•hours and at fresh gas flow 
t f <2 L/ i brates of <2 L/min may be 

associated with proteinuria and 
glycosuria."
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Lawyers love drug recalls!

Vioxx and CV events

http://content.nejm.org/content/vol352/issue11/images/large/07f2.jpeg
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Vioxx and CV events

http://content.nejm.org/content/vol352/issue11/images/large/07f2.jpeg

Parecoxib and valdecoxib in CABG

J Thorac Cardiovasc Surg. 2003 Jun;125(6):1481‐92.
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But, wouldn’t that 
analgesia be niceanalgesia be nice 
for a few days in a 
sleep apneic?sleep apneic?

Droperidol
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Prolonged QT and Torsades de Pointes

• In 2001, the FDA issued a new “black 
box” warning on droperidol because of 
concerns of serious cardiac arrhythmias 
secondary to QT prolongation. 
–273 cases reported for a 4‐year period
–127 cases with serious adverse outcomes. 

–A possible cardiac event occurred in 74 
cases. 

Journal of Clinical Anesthesia Volume 20, Issue 1, February 2008, Pages 35‐39 

Prolonged QT and Torsades de Pointes

•There were 89 deathsThere were 89 deaths 
reported, but the dose 
of droperidol was < 2.5 
mg in only two deaths.

Journal of Clinical Anesthesia Volume 20, Issue 1, February 2008, Pages 35‐39 
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Black box warning changed practice
1st choice 
antiemetic

Before black 
box warning

After black 
box warningantiemetic box warning box warning

Droperidol 47% 5%

5‐HT3 receptor 
antagonist

25% 42%

Dexamethasone 5% 16%

J Clin Anesth. 2008 Feb;20(1):35‐9



4/14/2010

33

Pre‐ and post‐ black box warning

Before the warning After the warning

• 2,321 patients 
(1.66%) had QT 
prolongation, TdP, or 
death within 48 h 
after surgery

• 2,207 patients 
(1.46%) had 
documented QT 
prolongation, TdP, or 
death within 48 h g y

• 12% rec’d droperidol

after surgery

• 0% rec’d droperidol

Anesthesiology 2007; 107:531–6

“Conclusions: This indicates 
that the Food and Drug 
Administration black box 
warning for low dose 
droperidol is excessive and 
unnecessary.”

Anesthesiology 2007; 107:531–6
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FDA response to calls for change

•"The droperidol boxedThe droperidol boxed 
warning applies to the warning applies to the 
approved doses approved doses of this 
product as delineated in 
the product label...

Anesth Analg. 2008 May;106(5):1585.

FDA response to calls for change

• “…The FDA has received no data The FDA has received no data to 
support or dispute any speculation 
that lower, unapproved doses of 
droperidol might or might not be 
sufficiently cardiotoxic so as to merit y
an equal level of concern as the 
approved doses…”

Anesth Analg. 2008 May;106(5):1585.
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FDA response to calls for change

• “…Although we are aware of g
the literature describing the 
use of lower, unapproved 
doses of droperidol, these 
data have not been submitted data have not been submitted 
to the FDA to the FDA for review."

Anesth Analg. 2008 May;106(5):1585.

Unapproved NTG
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Unapproved NTG

• “Many makers of various drugs, not only 
it l i t bl t h l t d dnitroglycerin tablets, have long contended 

that their medications did not require F.D.A. 
review because they were grandfathered as 
pre‐1938 drugs.”

• The F.D.A., …in recent years has been cracking , y g
down on a decades‐old backlog of unapproved 
drugs…”

NY Times March 26, 2010
http://www.nytimes.com/2010/03/27/business/27nitro.html

Typical problemTypical problem

No one will pay to doNo one will pay to do 
studies of old 

(off‐patent) drugs
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Drug Shortages

Scopolamine
“Scopolamine is …being removed from the Pyxis 
machines.  Once it is gone there will most likely be g y
no more until the end of May.   I have emphasized 

1) we are critically dependent on scopolamine for 
certain types of patients

2) there is no good substitute,

3) there may be an increase in adverse events3) there may be an increase in adverse events

4) that these events, if they occur, may have 
significant medical – legal consequence …

I urged them to find alternative sources as a bridge … I 
can do no more.” David S. Smith, M.D., Ph.D.

Department of Anesthesiology and Critical Care QI Coordinator
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Drug shortages at Penn
• Vecuronium

–Back to pancuronium
• Thiopental
• Remifentanil

P f l• Propofol
–Two faculty have observed that ketamine 
destabilizes the propofol emulsion of the 
new generic propofol

David S. Smith, M.D., Ph.D.
Department of Anesthesiology and Critical Care QI Coordinator
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http://www.fda.gov/bbs/topics/news/heparin/heparinmaps.html
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“If tomorrow China stopped supplying 
pharmaceutical ingredients, the worldwide 
pharmaceutical industry would collapse” 
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Nature Medicine, April 2010

“…estimated that the cost of counterfeits to the 
healthcare systems in the EU was at least €50 
billion ($68 billion) in 2007.”

Suggamadex
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Suggamadex vs. neostigmine

Anesthesiology 2008; 109:816–24
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Suggamadex vs. neostigmine

Anesthesiology 2008; 109:816–24

And, residual block is bad
TOF < 0.7 PostopTOF  0.7 Postop

Pulmonary 
Complications

Pancuronium 26% 16.9%

Atrac / Vecur 5.3% 4.8%

Acta Anaesthesiol Scand. 1997 Oct;41(9):1095-1103.
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EU says “yes”
FDA Advisory Panel saysFDA Advisory Panel says 

“yes”

FDA says “no”!FDA says  no !

FDA concerns
• Anaphylaxis with repeat exposure?

• Patients with abnormal end‐organ function

• Enamel formation in children

• “Some analysts have speculated that FDA has 
become more cautious about putting new drugs 
on the market following the safety concerns g y
around drugs like …Vioxx and …Avandia. In both 
cases, there were older medications on the 
market with more established safety profiles.”

http://groups.google.com/group/anesthesiologyig/web/fda‐
delays‐release‐of‐sugammadex?pli=1
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Will patients suffer in 
the meantime?

Slow reversal with 
neostigmine?

Tachycardia, 
arrhythmias?

Conclusions
• Pharma industry is huge and powerful• Pharma industry is huge and powerful
• FDA still underfunded to regulate?
• Conflict-of-interest scandals in the news
• Several drug recalls made FDA cautious
• Counterfeit drugs may be deadly
• Drug shortages problemmatic
• Impacts anesthesia practice


